= iio SATY-NINTK YA MOO ‘2 


San as 


UMUUUULUAUOLHUAU UTA AAA AAA A DNATA 


THE WEEKLY Jt J OURNAL OF PRACTICAL INFORMATION 
VOLUME CVI) NEW YORK, JUNE 21, 1913 "| PRICE 10 cenrs 


NUM 


Bil nooo 


a 


= 
1 
2 
= 


Mount Erebus, : active volcano, within the antarctic zone, appears in the background To the right is part of an iceberg which was frozen fast befor 
drift out to sea 


ONE OF A SERIES OF MOVING PICTURES OF THE SCOTT ANTARCTIC EXPEDITION.—|See page 560.) 
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The purpose of thi yurnal is to record accurately, 
simp and in estingly, the world’s progress ™ scien 


tific kn ‘ ¢ and industrial achievement 


The Need of an Automatic Stop 


i, ATE seems to have singled out the New York, 

New Haven and Hartford Railroad Company to 

k teach the need of an automatic train step. In 
i! f 


from June &th, 1911, 


thir 


COUPSE the last 


two years 


te June 12th, 1018—there have been no less than 


teen necidents on that unfortunate road—thirteen acci 


devts in which forty-eight persons were killed and hun 


dred injured The sheer carelessness of engineers 
vy responsible for part of this loss of life, and spread 
ing rails, short crossovers, inoperative signals and 
other defective equipment for the rest. The last acci 
dent, a rear-end collision in which six were killed 


ilso primarily due to defective equipment 


In his testimony at the Coroner's inquest, the engi 


neer who is held responsible told a story which, if sub 


stantinted, absolves him of carelessness Absolutely 
unfit though he was to drive a fast passenger locomo 
tive—he was a promoted fireman who had handled a 
powerful express engine only a few times—he had 
been placed in the cab of a new and exceptionaily heavy 
Vacific-type engine the airbrakes of which had been 
reported defective He testified that he obeyed both 


he distant and the home signals set against him before 


he reached the scene of the accident, by shutting off his 


steam avd applying his airbrakes Either because the 
nirbrake equipme! was not adapted to this 200,000 
pound locomotive and the eight cars behind it or be 
cause it was out of order, the train rushed or The 
‘ iri nuded the track, blew his whistle, and finally 
tried to reverse his power, but was unable to do so 
beenu f his ical inability to move the stiff 
re rsi le r sufficient! The brakes of the rear cars 


apparentiy held better than those of the forward cars 


omething can be learned from this disaster engine 
builders must obviou provide a more easily operated 
reversing gent Passing over the fact that the air 
brakes seem ft have unaccountably failed and that 
instead ef a steel coach, a wooden parlor car had to 
bear the brunt of the shock, with the familiar results 
ou hich we have repeatedly commented, again the 
necessity of relying on an automatic apparatus, which 
wi ict independent f an engineer, is driven home 
) h tragic force 

No doubt the New Haven road's interest in auto 
matic stops, evidenced by its widely advertised ten 


thousand dollar offer for a suitable appliance, will be 


heightened by this latest catastrophe The railroad as 


well as Inventors in general will surely profit by a close 


tmstances that occasioned the collision 





of the cire 


We must 


stud) 


idmit that we know of no automatic stop, 


otherwise u hiectionable. which would have averted 


this partieular collision, for the reason that most 


stops 


do not shut off the power, but simply act on the air 
brake system and sound or display a signal Only a 


stop which would reverse the power would be of any 


airbrakes prove inoperative at the crucial 


Agriculture in the High Schools 


HE plan of teaching agriculture in the second 
with 


that 


ury schools is spreading over the country 


rapidity—-so much so, in fact, 


remarkable 


Mt is very 


find enough teachers qualified t 


difticuit to 


give such instruction, to say nothing of the lack of 
suitable equipment and other material difficulties 
Agricultural colleges are now a familiar institution, 


and agricultural instruction in the common schools is 


On the other hand, agriculture in the high 
though 


no novelty. 
} 


schools may still be regarded as experimental, 


This subject 
by the 


it will soon cease to be so has just been 


investigated and reported upon United States 


Bureau of Education. From the report in question if 


appears that as recently as the school year 1906-07 less 


thas ne hundred public secondary schools, either 
pecial or general, gave agricultural instruction, even 
by means of simple experiments In 1910 about 1,800 


schools reported that agriculture was taught as a sep 


arate study in the high-school department. It is true 


that in some of these cases the term “high school” was 


grades of the grammar 
this 


Immense i 


made to include the upper 


school: but even making allowance for fact, it 


remains evident that there has been an 


crease in the number of true high schools in which dis 
offered. 


this direction date 
> 


tinct courses in agriculture are 
The 


the period between 


first tentative steps in from 


1825 and 1860, during which there 


were a few attempts to introduce agricultural instrue 


tion into the ordinary academies, as well as some purely 


vocational experiments From 1865 down to a very 
recent date the land-grant colleges, established under 
the famous Morrill act of 1862, in addition to their 


reguiar college courses, did much work of a_ purely 


secondary school grade. The University of Minnesota 


in 1890S set off this work into a high school department, 


an example very largely followed since. About 1907-08 
a large-number of special agricultural high schools 
were established; but this practice has now declined 


somewhat in favor of the plan of granting State aid 


for the support of departments of agriculture, or of 


agriculture and home economics, sometimes including 


manual training, in high schools already in existence. 
Another 


of these 


token of progress is the increasing length 


school courses in agriculture, which at 


high 
limited t« 
1912 


maintained 


the outset were mainly one year. In the 


academic vear 1911 to agricultural courses of two 


or more years were locally in about 135 


public schools, and by State aid in 175 more. This is 


in addition to 50 or schools of 
and 34 


land-grant colleges. 


more separate special 


agriculture secondary schools attached to the 


Lack of teachers has been the great difficulty ever 


agricultural 
When the textbook 


since the introduction of special courses 


into the high scheols began. was 


supplemented by simple scheol-room experiments, £ 


short summer course was sufficient to piece out the gen 


eral training of the science teacher, or the practical 


farm experience of the principal or superintendent. 
Now, however, with high school courses extending over 
field 


training is in 


several years, and including the more elaborate 


and judging such 
Within the last 


rapidly of 


operations, meager 


adequate. two or three years the idea 


has spread establishing professorships of 


education in agricultural colleges, and professorships 


of agriculture in colleges of education (the general nor 


mal schools) Moreover, there are now greatly im 


proved facilities for preparing instructors for high 


land-grant col 
“Nelson 


appropriation bill 


agriculture in at least 37 of the 


school 


leges, thanks so-called amend 


chiefly to the 
ment” to the agricultural 
March 4th, 


funds appropriated thereby, amounting now to $25.000 


approved 


1907, which provides that a portion of the 


annually, may be used by the land-grant colleges for 


the special preparation of instructors for teaching the 


mechanic arts 
fully 


elements of agriculture and 


The 


the past three years, 


textbook problem has been solved during 


with the appearance of texts espe 


cially written for secondary schools, including some on 


particular branches of agriculture for use in the ad 


vale ed courses 


An Optical Test for Mechanical Strains 
HE modern engineer has a wide field from which 


to choose in devising methods of testing mate 


rials: the physicist is ready to place in his 


hands the most refined means of experimental obser 


Thus, 
to know the net 


vation for example, it may often be sufficient 


result, as measured at the points of 
application, of a system of stresses exerted on a given 
But 
we can actually 


much more valu 
look into 


of construction, and sec 


structure or machine part. how 


able the knowledge gained if 


the very core of the material 


the lines of strain. A simple application of physical 


principles enables us to do this. For a transparent 


under strain, no longer allows 


indifferently in all 


glass, 
the passage of light 
optically 


body, such as 
directions. It 
becomes active,” as the physicist says, and 
measure de- 
pending upon the magnitude of the strain. The effect 
the aid of a 


In this way a glass model of a structure 


rotates the plane of polarized light in a 


can be rendered observable to the eye by 
Nicol’s prism. 
or sample to be tested gives us a valuable insight into 


the distribution of strains, primarily in the model, and, 


itself. It is true that 
the properties of glass will differ more or less widely 


by inference, in the material 


employed in con- 
their 


the materials actually 
While will affect the 
quantitative relation, they remain true qualitatively. 
\ series of tests of 
Prof. E. G. Coker of the City 
Technical 


from those of 


struction. this results in 


has been per- 
and Guilds of 


repor ted 


this character 


formed by 


London College, andewas upon be- 


fore the congress of the International Associa- 


sixth 


tion for Testing Materials. An account of these experi- 


ments will be found in this week's issue of our SUPPLE- 


method in 


MENT Prof. Coker applied the particular 
to the examination of cement briquettes such as are 
employed in the usual strength tests He shows that 


the ratio of maximum stress to mean stress varies from 


1.70 for the American standard to 1.75 for the English 
and 1.95 for the 
These measurements indicate the want of agreement in 


standard 


continental standards, respectively. 
several 
factor the 
This is just one application of a 


the stress distribution in the types; 


and show what an important form of the 


briquette is. method 


which seems destined to find a general field of 


very 


utility 
Genetic Research in Great Britain 
“The Progress of Mendelian 


ya of 
Studies in Great Britain,” in the Monthly 


Bulletin of Agricultural Intelligence of the 
Prof. RB. C. 


International Institute of Agriculture, 


Punnett of Cambridge University shows how in- 
tense the activity has become in this compara- 
tively new field, and what valuable results have 
already been achieved by British investigators It 
happened that the well-known work of Bateson 


Cambridge, coincided with 


School of Agriculture of the 


colleagues, at 
rise of the 

University, so that the new knowledge was immediately 
Prof. Bif- 
Already in- 


and his 
the rapid 
purposes, especially in 


applied to practical 


fen’s experiments in crossing cereals. 
proved wheats have been developed and placed at the 
The British 


researches in plant-breeding at 


service of British farmers. government 


now subsidizes the 


Cambridge, which have been extended to plants other 


than cereals; especially fruit trees. One important un- 





‘ess here is the development of a 
Phytophthora 
(potato blight), and success appears to be near at hand. 


dertaking in progr 


potato naturally immune from infestans 


The Cambridge experiments also extend to poultry and 
sheep. The best equipped British institution for the 
study of genetics is now the John Innes Horticultural 


Institution at Merton, near London, started in 1909 with 
as its first direc 
Mendelian 
Bur 


Prof. Bateson, formerly of Cambridge, 
tor Mr. Hurst, 
studies, has established an experimental station at 


one of the pioneers in 


bage, near Leicester, where one of the most interesting 
experiments aims at the production of a pure race of 
horses with a special aptitude for 
Prof. 


especially on 


steeplechasers; i. e., 


hunting. Genetic research is also carried on by 


University College, Reading, 
Mr. Staples-Browne, of 

Oxford, who is working with pigeons; and by Dr 
Prof. Wilson of 


number of 


Keeble, at 
primulas; by Jampton, near 
Trow 
has 


Ireland, Dublin 


together a 


of Cardiff In 


lately brought records dealing 


with the heredity of coat-color in cattle and horses, and 
with the milking capacity of cows. Scotland. has made 
creating a genetics at the 


Edinburgh 


a start by lectureship in 


University of 


Investigating Atmospheric Pollution 
COMMITTEE has been formed with headquar- 


ters at London, for the purpose of standardiz 


ing and co-ordinating the diverse methods in 


use il Britain for determining 


various parts of Great 


the degree of pollution of the atmosphere by dust and 
soot 

include the investi- 
191] 


Cohen's experiments at 


this character 
gations conducted by the Lancet in 
fall of Prof. 
those of the Glasgow Corporation. 


Undertakings of 
upon the soot- 
London ; Leeds ; 
and Heretofore no 
attempts have been made to introduce uniform methods, 
so that 


not comparable. 


the measurements made in different places are 
The 


two methods. 


committee has now decided to 


recommend 


One of these methods is that successfully used in 


the inquiry conducted by the Lancet, in which a form 
of enlarged rain-gage having a catchment area of four 


square feet received all rain, soot, and other deposits, 
and in which a large bottle was provided to collect 
them, so that they could be analyzed each month and 
the amount of solids estimated. 

In the method, 
plicated than the first, a 
drawn through filter paper in a special apparatus, and 
the degree of discoloration of the paper 
This method, which use in Glasgow for 
about two years, is intended to give measurements of 
the solid contents of the air from day to day, and from 


much com- 


volume of air is 


second which is more 


measured 


measured. 
has been in 


hour to hour. 
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Engineering 

Investigating Railroad Accidents.—A careful study of 
all accidents, no matter what their nature, has been 
made by the Pennsylvania Railroad, during the past 
year, and it has been found that probably 75 per cent of 
them could have been prevented if the employees had 
exercised special caution. This has led to the publica- 
tion of a booklet entitled ‘‘Safety Hints and Suggestion 
for the Prevention of Personal Injury Accidents,” by 
which it is hoped to educate the employees to a disposi- 
tion to be careful, and to develop in each individual a 
sense of personal responsibility, not only for his own 
safety, but for that of his fellow employee as well. 


Largest Diesel Engined Vessel.—The ship ‘ Hagen” 
which is the largest vessel in the world to be propelled by 
Diesel oil engines, recently made her trial trip in the lower 
New York Bay. The vessel which was built for the 
Standard Oil Company measures 400 feet over all and has 
a displacement of 8,350 tons. She is equipped with two 
6-cylinder Diesel engines of 2-cycle type, adapted to de- 
velop 2,400 horse-power at 140 revolutions per minute. 
At sea the steering engine is driven by compressed air. 
When nearing port, steam from a donkey boiler is used in 
the steering engine. The vessel is lighted by electricity 
and the living quarters are heated by a hot-water sys- 
tem, the water being heated by the main exhaust of the 
engine. During the test the vessel ran at about eleven 
knots. 





Death of Charles Henry Cramp.—The former head of 
the shipbuilding firm of Wiliam Cramp & Sons died at 
the home of his son in Philadelphia, on June 6th, at the 
age of 85. He was the son of William Cramp, who 
founded the firm of William Cramp & Sons on the Dela- 
ware in 1830. Upon the death of William Cramp in 1879, 
Charles Henry Cramp became the head of the firm. He 
did much toward the building of the American navy. 
As far back as 1879, he built four vessels for the Russian 
navy. The battleship ‘ Maine,’’ successor to the ‘“‘ Maine”’ 
that was destroyed in Havana Harbor, was built by the 
Cramps in 1902. It was Mr. Charles H. Cramp who 
suggested the “penalty system” by Which a certain sum 
is deducted for every unit of power below that guaran- 
teed in the contract. William C. Whitney, then Secre- 
tary of the Navy, accepted this suggestion and also intro- 
duced a premium system by which certain sums are paid 
in addition to the contract price if the performance ex- 
ceeds the guarantee in the contract. 


Air Testing in Submarines.—In order to determine the 
amount of carbonic-acid gas in the air of submarines, a 
device has been developed in Germany known as the 
“‘aeronome.”’ It consists of a cylinder of nutwood about 
4 inches in diameter and 4 inches high. It carries a scale 
for the liquid in a U-shaped glass tube which indicates 
the carbonic-acid content of the air. The cylinder is 
closed by an air-tight lid. Through the lid passes a thin 
tube with locking wheel which transmits to the outside 
air the air tension produced on closing the cylinder. The 
nickel-plated inside wall and bottom of the cylinder are 
lined with moist-filter paper. The air within the cylinder 
which is to be tested communicates with one branch of 
the U-tube while the other is open to the outside air. In 
the lid of the cylinder is placed a cartridge for absorbing 
carbonic acid. This cartridge remains closed while the 
apparatus is opened to admit the atmosphere that is to 
be tested, then by screwing down the locking wheel above 
referred to, the cartridge is made to fall from the lid to 
the bottom of the chamber, and as it absorbs the carbonic- 
acid gas, the volume of air in the chambers is reduced by 
an amount which is indicated in the U-tube. A single 
cartridge may be used for ten ordinary air tests. 


Air Resistance in Simplon Tunnel.—The question of 
air resistance in the Simplon Tunnel is discussed by a 
leading Swiss engineer, B. Kilehenmann. The energy re- 
quired to run trains in the tunnel upon the electric line is 
35 watt-hours per ton-kilometer, including the weight of 
the locomotive, and this high figure is due to air resistance 
within the tunnel. The tunnel is 14.7 feet wide at the 
rail level and 18 feet high from ties to roof, the area of 
section being 250 square feet. The two large electric 
motor-driven blast fans at the Brigue end send in 3,530 
cubic feet of air per second, and there are two correspond- 
ing exhaust fans at Iselle. A train allowed to run down 
the road by gravity on the 7 per 1,000 maximum gradient 
between the tunnel ends cannot exceed a speed of 60 
kilometers (37 miles) an hour, even when going in the 
same direction as the air current, for the action here re- 
sembles that of a dash-pot. He compares the results ob- 
tained within the tunnel with those of the train when run 
in the open air, and finds that at a speed of 25 kilometers 
(15.5 miles) an hour a train running in the tunnel with the 
air draught encounters less resistance than in the open 
air, being propelled by the air current. At speeds over 
this amount, the resistance in the tunnel is greater than 
in free air. Such resistance due to air will certainly be 
lessened when the second and parallel tunnel comes to be 
built, for the pressure will then be balanced between the 
two ends of the train, as the tunnels will be 55 feet apart 
on axes and have numerous cross galleries, 


Electricity 
Long Distance Wireless Telephony.—According to a 
press report wireless telephonic communications have 
successfully been established between Berlin and Vienna, 
a distance of 355 miles. The German station was at 
Nauen and the Austrian station on the roof of the 
Technological Industrial Museum in Vienna. 


Wireless Station in the Arctic.—The expedition which 
will leave New York on July 2nd or 3rd to explore the 
Arctic continent known as Crocker Land, is to carry 
with it a powerful wireless telegraph equipment. The 
generators will be operated by kerosene engines and a 
Telefunken wireless system will be employed, having 
a range of 2,000 miles. The wireless apparatus will 
be installed on the north side of Flagler Bay. This 
will enable the expedition to keep in touch with civiliza- 
tion and it will also permit of experiments with directed 
Hertzian waves under the ideal climatic conditions of 
the Arctic. At Flagler Bay there will also be established 
a seismographic station. 


The Output of Electrical Steel.—The Comité des 
Forges de France has compiled the following table of 
the world’s output of electrical steel: 





1909, 1910, 1911, 

Tons. Tons. Tons. 

Germany and Luxemburg... 17,773 36,188 60,654 
Austria-Hungary.......... 9,048 20,028 22,867 
United States............ 13,762 52,141 29,105 
eae < 6,515 13,445 13,850 
Sweden.. ; : ; 591 431 2,034 
Total 47,689 122,233 128,510 


It will be observed that in all the countries there 
has been a steady increase in output except in the 
United States where the output for 1911 is 44 per cent 
less than that of 1910. 


The New Electric Searchlight Projectors, made by 
the Allgemeine establishment of Berlin, are among 
the most powerful yet to be produced, and their candle- 
power, which is too high for measurement, can only 
be reckoned in hundreds of millions. What is striking 
is the new method of regulating the are. The large 
carbons are now moved back and forth by small electric 
motors and suitable gears, current being applied to 
the motors by a set of relays which work according 
to the current taken by the are, thus securing an auto- 
matic adjustment of the are length in the best way. 
The base of the projector contains other motors for 
all the searchlight movements, and a distant lever 
control is so designed that turning the lever in all 
directions makes the projector also follow these same 
directions for pointing the beam. These searchlights 
will carry several miles and still give light enough to 
read by. 


The Vibrating Reed Method of showing the frequency 
of alternating currents is meeting with much favor 
at present on account of its simplicity and accurate 
working. As will be remembered, it consists of a set 
of say ten small tongues of spring steel mounted in 
line before a long magnet carrying the current, each 
being tuned for a different pitch between 45 and 55 per 
second. Only one tongue can vibrate for any given 
pitch of the current, and the free and slightly upturned 
end of the reed expands out in an apparent broad line 
so as to be clearly seen when it vibrates. All the reed 
ends are on a dial in a line numbered in series so that 
when the current is at the standard rate of 50, for 
instance, this numbered reed is seen to vibrate. By 
using the reeds to make battery contacts, we can signal 
any over or under frequencies to a distant point. Another 
use is to mount the new Hiltebrand dial or recorder 
device over an office desk, connected by wire to the 
dynamos, so that the chief engineer sees just how the 
machines are running. 


Electric Heat-storage Stove.—Perhaps the develop- 
ment of electrical cooking has not been greatly en- 
couraged for the reason that such apparatus would be 
employed at the very time when the load of the central 
station was highest. Recently an electrical stove has 
been invented which the central station manager should 
welcome for the very reason that it calls for a low 
rate of current continuously or during the period when 
the central station is not burdened with a peak load. 
The stove consists of a block of iron imbedded in heat 
insulating material. Within this block is an electrical 
heating unit. The surface of the iron block forms 
a smooth plate on which a cooking utensil may be 
placed. But normally when the stove is not in use it 
is eovered by a lid, also filled with heat insulating 
material. As there is practically no outlet for the heat 
generated by the heating unit, the iron block is steadily 
heated and rises in temperature until the cover is 
removed for a cooking utensil to be substituted. After 
one dish has been cooked, the cover is applied to the 
stove again and it is permitted to store heat until the 
next dish is to be cooked. As compared with the or- 
dinary disk stove the heat-storage stove uses very 
little current. 


Science 

A Remarkable Natural Bridge in the Philippines, re- 
cently discovered by Mr. Paul R. Fanning, is described 
in the Philippine Journal of Science. Although only 
about thirty miles south of Manila, it is believed never to 
have been visited before by white men, and it is the first 
large natural bridge reported in the Philippines. It is on 
the Lucsuhim stream, a couple of miles west of Silang. 
The stream runs through a cafion, and the space beneath 
the bridge forms a tunnel, about 35 feet broad and some 
250 feet long. The floor of the bridge, now about 130 
feet above the stream, bears evidence of having once been 
the bed of the latter. 


Minute X-ray Pictures.—M. Pierre Goby appears to 
be the first to obtain photographs of very minute speci- 
mens by the use of X-rays, such as diatoms and the like 
which have about the size of a grain of sand. This he 
does by placing the specimens directly upon a photo- 
graphic plate and allowing a perfectly vertical beam of 
the rays to fall from a bulb above, through a special tube 
so as to properly direct the rays on to the object. ‘In 
this way he secures a very minute photograph of the 
interior structure of the specimens, and this can be en- 
larged many times so as to obtain a large view in which 
the structure is clearly visible. 


Carnation Food.—The mere chemical analysis of « 
fertilizer does not always afford the proper measure of its 
benefit to the plant. Nitrogenous manures of various 
sorts may furnish the same amount of nitrogen and yet 
produce widely different results with flowers. This has 
been clearly shown in one of the largest greenhouses in 
this country where fish guano was tried as a carnation 
fertilizer with astounding results. In rapidity of growth, 
strength of stem and beauty of bloom the plants so 
treated outclassed those fertilized by other manures. 
Fish scrap is worked up into fertitizer in large quantities 
along the Middle Atlantic coast and to some extent along 
the Great Lakes. The cost is not unreasonable. ‘In al! 
probability there is some active plant stimulant in the 
fish that accounts for the results. Methyl amine is found 
in fish and this may be the active element. 


The Cooling Power of the Atmosphere depends upon 
other things than its temperature and the temperature 
of the body cooled. Thus, the wind is an imporiant 
factor; as is the radiating power of the body in question. 
Dr. J. R. Milne, of Edinburgh, has described to the Seet- 
tish Meteorological Society an instrument for measuring 
the rate of cooling from a standard surface maintained at 
a fixed temperature of 98.4 deg. Fahr. This is “blood 
heat,’’ and appears to have been chosen in order that the 
readings of the instrument may be a measure of analogous 
effects upon the human body. The device consists of a 
cylinder of thin copper, insulated except for its hemi- 
spherical top with plaster of Paris. It is filled with paraffin 
oil, and the amount of electrical energy necessary to keep 
the oil at blood heat is continuously recorded. Hence 
may be deduced the loss of heat calories per square cen- 
timeter per second. Dr. Milne calls his device the 
“psuchrainometer.” (Why not “psychrainometer’’?) 
It is quite similar in principle to Frankenhauser's 
‘“homootherm” (Zeitschrift fur Balneologie, vol. 4, 1911, 
pp. 439-441), as well as to the cruder “ depreditonieter” of 
A. Piche and several earlier instruments. 


The International Meteorological Committee met in 
Rome, April 7th to 12th, and was attended by the direct- 
ors of official meteorology in France, Portugal, Holland, 
Sweden, Switzerland, Italy, Denmark, Russia, Canada, 
Prussia, and Great Britain. The questions disposed of 
included some that have aroused much controversy 
throughout the meteorological world during the iast two 
or three years. At the request of the Internationa! Insti- 
tute of Agriculture the subject of agricultural meteorol- 
ogy was fully canvassed, and a special commission was 
appointed to undertake further investigation in this line. 
Dr. Hergesell, president of the International Commission 
of Scientific Aeronautics, gave an interesting acccunt of 
the work recently done in aerology. It is propesed to 
arrange for a large number of upper-air soundings at far 
northerly points in 1915 for comparison with those which 
are to be made by Amundsen during his drift across the 
north polar basin. In this connection the Russian gov- 
ernment will probably carry out upper-air observations 
at Yakutsk and Verkhoyansk, in Siberia, and will per- 
haps send aerological expeditions to Nova Zembla and 
the mouth of the Lena. The German scientific station in 
Spitsbergen will probably be kept open long enough to 
co-operate in this undertaking, and it is likely that 
Stefanss6n’s Arctic expedition will contribute its part. 
The much-mooted question of using dynamic units of 
pressure in meteorology was settled provisionally by the 
decision to publish the results of aerologica!l observations 
in both millibars and millimeters. International agree- 
ment was finally reached on the question of uniferm 
storm signals; those recommended at the two confer- 
ences held in London were adopted, with the exception 
of the night hurricane signal. The next international 
meteorological meeting will be a ‘‘conference.”’ to be held 


in 1915, probably in Holland, 
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AST week the newspapers contained telegraphic dis vacuum on the engine exhaust of 231% inches. We have and his 

| Reset ent directly from a craft at the bottom of also run the engines under water with the valve on 
Long Beach harbor, California The vessel was a sub the outboard exhaust closed down, until the gage ery 
marine i is endeavoring to establish a world's showed a back pressure of 150 pounds, corresponding to 
record for ubmergence by staying dow! 
thirty-six ! ' i igainst the record then . — 
held by the Getopu which in 1907 re 
mained under water twenty-four hours 
rhe new ubmarine sank at 11 A. M. on 
Monday and promptly at 5 P. M. Tuesday 
rose te the surface with its new endur 
ince record it niained a erew of six 
men who were not in the least affected by 
thei nz imp minent Throughout the 
test they were e to communicate with 
the outside vorld by means of a cable 

The submarine is a 75-foot craft with 
7.-foot beam and weighs 48 tons It dif 
fers materiail from the more familiar 
ypes, the most striking innovation being 
the positi th propellers near the 
baw lf claimed that by thus pulling 
instead of pushing the vessel through the a. we | 
water the tendency to dive too abruptly 
1s eliminated Constructing the hull of the “Cage” submarine. 

rhe inventor is John M. Cage, who has 2 
been studying the building of submarines 
for man years ind believes that his 
mode will prove superior in many re 
aspects to those now in use He claims a 
peed of from seventeen to eighteen Knots 
for his vessel, running submerged, with a 
maximum peed on the surface of about 


16 knots There are various automatic 
contro for ventilating, regulating the 
depth, maintaining stability and steering, 
but the details of these devices are with 
held pending the issue of patents The 
nature of some of them may be observed 
in the photegraphs, as for instance the 
rudder, which resembles that of an aero 
plane the projection ilong the top of 
the craft resembling the dorsal fin of a 


fish, ete 


4 very important feature is the elimina 
tion of storage batteries, as the vessel is 
perated by gas engines, used during sub- 
mergence as well as while on the surface. 
lwo gasoline engines are used, each devel 
opiag 110 horse-power By a device of 
unhawe istruction, the exhaust from the 
engin s expelled from the submarine, 
while running under water, and an ad- 
vantage of this system is that greater 
speed is obtainable while submerged than 
when running on the surface. Of course 
the use of gas engines under water neces 
sitates th peration of a device to dis 
charge the exhaust so completely that the 
sir will not be vitiated, and the inventor's 
tests seem to indicate that he has solved 
nat proplem 

An air compressor and flasks for stor 
ing up 36,000 cubic feet of air with a pres 
ure of 3,000 pounds form an essential 
part of the new submarine’s equipment 

On Mareh 26th a test run was made 
it Long Beach with the following result: 
The boat was submerged to a depth of 
eighteen feet in a thirty-foot depth of 


found to respond perfectly 


water and was 

to her horizonta ind vertical rudders, 
sinking bow fir or stern first at will of 
the inventor, or rising and sinking on 
even kee Three men made the initiai 
trip, Mr. Cage, Chief Engineer Allen Hoar 
and Assistant Engineer Clifford Hauen 
tein Later in the day, some newspaper 
men were taker trial trip, and they 


alse reported the success of the engine 


operations and the purity of the air while 


Thirty-six Hours Under Water 


A Submarine Propelled by Gasoline Engines While Submerged 


By Charlton Lawrence Edholm 
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The completed craft. Note the forward propellers. 


























The engine room showing the two 110 horse-power gasoline engines. 


associates believe 


that there are great com- 


mercial possibilities in a vessel designed for the recov- 
of sunken 


treasure, and of course records are ex- 


tant of countless millions of dollars in gold that have 


been lost in wrecked ships, and in many 
cases the position of the wrecks is known 
with sufficient for a submarine 
Regarding this, the in- 
“We propose to build a boat 
submerged to a depth 
of 1,000 feet with perfect safety, and with 
a lifting capacity of 75 tons. With grap- 
pling clam-shell dredger, and 

powerful lights in- 
stalled in the bottom of the boat, it would 
feasible undertaking for men within 
the submarine to work effectively in 


accuracy 
them. 
ventor says: 


to locate 


capable of being 


hooks, or 


with large -and are 
be a 
re- 
treasure.” 


covering sunken 


Human Barometers 


Vv UCH has been written on the rela- 
4 tions and 

and in medical literature there is no lack 
of carefully drawn the 
varying prevalence of particular diseases, 
the rise and fall of mortality, ete., side by 
with 


between weather disease, 


curves showing 


indicating the march of 
the 
however, one phase of 
has been strikingly 


side others 


one or more of meteorological  ele- 
There is, 
this subject that 
Many 


ously sensitive not merely to the weather 


ments. 
ne- 
beings are notori- 


glected. human 


of to-day, but also to the weather of to- 


morrow. Arthritic, rheumatic and neu- 
ralgic patients need no barometer or 
weather map to tell them when bad 


weather is approaching. 
trouble at 


Old wounds give 
such a time, and members long 
their 
cause pain. These phenomena are so well 
known that it would be sheer fatuity in 
any scientific man to deny them, merely 
he 
strangely enough they 


since amputated reassert power to 


because cannot understand them, yet 
have been the sub- 
ject of very little systematic investigation. 

A special case under this general head 
is the extreme sensitiveness of some per- 
the of thunderstorms. 


The pathological condition experienced by 


sons to approach 
such persons before a thunderstorm must 
not 
thunder and 
dition often 
any 


be confused with ordinary dread of 
lightning. In fact, this con 
before there 
the storm's 


symptoms 


comes on are 
indications of 
the 
subside before the storm is over. 
ealled to this condition some 
Dr. G. M. Beard, in Beard 
Rockwell's “Medical and Surgical 
and it given the name 
of “astraphobia.” Cases of its occurrence 
familiar to every - 


ordinary 
approach; and commonly 
Atten- 
tion was 
years ago by 
and 
Electricity,” was 
however, almost 
The the complaint 
seem to include all kinds of nervous mani- 
festations, quite often to ex- 
treme nausea, and physical prostration. 
One turns naturally to German litera- 
ture for the elucidation of almost any 
scientific question that lies off the beaten 
track, but in this particular case without 
much satisfaction. It is true that W. 
Hellpach’s unique book “Die geopsychis- 
(Leipzig, 1911) gives 


are, 
body. symptoms of 


going 


chen Erscheinungen” 
quite an elaborate account of astraphobia 
(without calling it by but this 
work raises many more questions than it 
answers. Other German writers have 
dealt with analogous problems. For ex- 
ample, H. Ficker has attempted to 
explain the physiological effects often felt 


name), 


von 


they were submerged and the absence of before the arrival of the Swiss foehn, as 
gasoline fumes. Of course no tests for speed were mad a depth of water of over 300 feet, and at that pressure due to the rapid small fluctuations of the barometer. 
while in the harbor, but it is believed that records run the engine for thirty minutes, always showing a Finally, in the Zeitschrift fiir Balneologie for January 
in that line will be made, owing to the rovel features vacuum of six inches on the engines. This test showed 15th and February ist last, there is a most sugges- 
in the general outtine, position of the propellers and no appreciable load on the engines.” tive article by Dr. Martin Farkas, of Budapest, on 
devices for securing maximum power from the engines lhe novel craft was built at a cost of about $70,000, “Wetterfiihlen.” The author hes been investigating 
Regarding the feature of elimination of gas fumes and was constructed partly by the Craig Ship Building the aches and pains of the inmates of a home for old 
Mr. Cage sa By our mechanical means, we have Company at Long Beach, and completed in the yard _ soldiers. 
run the engines, exhausting overboard against a back of the Los Angeles Submarine Boat Company. However, these questions remain obscure. There is 
pressure of i2 pounds, all the while maintaining a In addition to its value as a war craft, Mr. Cage an excellent opportunity here for some original work. 
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A New Way of Studying Astronomy | 
The Ingenious Celestial Sphere Invented | 
By Prof. Wallace W. Atwood 





N the evening of June 5th, in the museum of the 
Academy of Sciences in Lincoln Park, Chicago, a 
large celestial sphere was opened for inspection. 

This huge sphere is so constructed that an audience 
of about fifteen people may enter at one time. After 
the audience has entered, the door is closed and in a 
few moments as the eyes become accustomed to the 
darkness the representation of the stars becomes evi- 
dent. Little by little, more and more of the familiar 
stars may be seen until the effect is of a beautiful stat 
light night 

The instructor on the evening of June 5th was Wal 
lace W. Atwood, the inventor of this apparatus. He 
used a long black rod tipped with a tiny electric light in 
the end and pointed out for the convenience of the 
audience all of the brighter stars and commonly known 
constellations that were at that time above the horizon. 

Then, without anyone realizing it, Prof. Atwood 
touched an electric switch and caused the sphere to 
rotate. Other constellations began to appear at the 
east, pass overhead and set in the west, following paths 
precisely similar to those followed by the real stars in 
the real sky. 

Soon someone observed that the moon was shining 


and slowly passing to the 











Many of the fundamental ideas in mathematical 
geography necessary in elementary education are also 
easily demonstrated with the sphere 

The Atwood sphere now in the Academy building was 
constructed, installed and presented to the Academy by 
Mr. LaVerne W. Noyes, president of the Board of Trus 
tees, in order to broaden and promote the educational 
and scientific work of the Academy. 

Construction of the Sphere. 

The material used in constructing the sphere is very 
light galvanized sheet-iron, 1/64 of an inch thick, which 
has been pressed to the proper curvature and soldered 
to the equatorial ring and to a much smaller ring about 
the entrance to the sphere. The separate sheets | 
The plat 


form and horizon table are of wood and rest upon a 


sufficiently to be soldered upon one another 


very strong steel frame. 

The diameter of the sphere is fifteen feet The 
weight, exclusive of the platform, is a little more than 
500 pounds. This weight is carried by a 24-inch tube 
attached to the outside of the sphere along the line of 
the equator and resting upon three wheels as shown in 
rry 


the cross section view. The two lower wheels ct 
the greater portion of the weight, but the third and 
upper wheel, above the 





westward, and that at the 
appropriate time and at 
the appropriate place in 
the eastern horizon the sun 
appeared. The sun is rep 
resented by a small elec- 
trie light that so illumin 
ates the interior of the 
sphere that the stars are 
no longer seen 

The Chicago Academy of 
Sciences has appreciated 
the increasing interest in 
astronomy, and the diffi- 
culty which every one 
meets in trying to become 
familiar with even the 
brighter stars and more 
commonly known constel 
lations. Various plans for 
promoting this study were 
considered by the Acad- 
emy. The flat star charts 
are confusing to the un- 
trained observer, and the 
globes, on the outside of 
which stars are sometimes 
represented, are unsatis- 
factory. 

Through the use of the 
Atwood celestial sphere, it 
is possible to beeome 


familiar with all the con- 











Side view of celestial sphere from the west, 
showing the entrance. 








stellations that are visible 
in the latitude of Chicago. 
Few people have had the 
opportunity of seeing all 
of these constellations; for 
on a given evening it is possible to see but a few of 
them and the apparent motion is so slow that it would 
take hours and hours of careful watching to see all of 
those visible on a single perfectly clear night. 

The stars of the first, second, third, fourth and a 
selected number of those of the fifth magnitude visible 
from the latitede of Chicago are represented in the 
sphere, and the total number is 692. In addition to the 
fixed stars, four planets, Venus, Mars, Jupiter and Sa 
turn, are represented, as well as the sun and the moon. 
The celestial equator is clearly marked in the interior 
of the sphere, and the ecliptic, or apparent yearly path 
of the sun among the stars, is also shown. 

Many of the mathematical conceptions necessary for 
the study of descriptive astronomy, which often dis- 
courage the beginner, are made, with this sphere, 
perfectly simple. There is now no reason why any 
one, including the younger school children, cannot be- 
come familiar with the chief constellations, their appar- 
ent movement, the brighter stars and the real and 
apparent movements of sun, moon, and planets. 


A flashlight of the 
instructor pointing out 




















door, resists a certain 
thrust due to the inclined 
position of the sphere. 
The _ stationary piatform 
within the sphere is sup 
ported in part by steel 
trusses resting upon the 
framework of the museum 
balcony, and in part by 
two upright pillars which 
rest upon the great I-beam 
of the main floor of the 
museum. This platform 
carries a circular horizon 
table, below which the 
sphere is obscured from 
view, and above which 
there is a complete hemi 
sphere on which the stars 
are represented. 

The observer in this 
sphere is located on the 
surface of the earth at 
north latitude 41 degrees 
h) minutes. Celestial 
spheres constructed for 
localities having other lati 
tudes north or south would 
be placed at other angles 
and certain other consiel 
lations would be repre 
sented Thus a_ celestial 


sphere constructed for 





Buenos Aires, to represent 





the constellations and 
stars to small children. 











North-south cross section of sphere. 


1-2. South Polar ring at entrance 3 Upper wheel 
supporting sphere 4 One of two lower wheels which 
support the sphere and are propelled by motor 5 Elec 
tric motor 6 North Pole of the heavens 7-8. Hori 
zon table. 9. Observers’ platfor 10 Switch board. 
11. Electric wire. 12-13. Ecliptic or the sun's apparent 
path. 


the southern heavens, 
would be so placed that the 
observer would enter from 
the north polar region 
and see the southern constellations, not visible at Chi 
cago, observe the courses of sun and moon. north of 
him, but fail to see any of the constellations about the 
North Pole of the heavens as seen from the latitude of 
Chicago. 

Attached to the steel structure supporting the sphere 
is a small electric motor, which propels the two lower 
wheels supporting the sphere and their rotation cause: 
the sphere to rotate. 

The electric power for rotating the sphere and the 
light for illuminating the interior are controlled from 
within the sphere. The electric current necessary for 
representing the sun is received at the North Pole at a 
rotary contact, and carried by the insulated wire to the 
ecliptic, about which there is a wire on the inside of 
the sphere. 

How the Stars, Planets, Sun and Moon are 
Represented. 

The stars are represented by tiny perforations in the 
sphere. Different sized perforations have been made 
to represent stars of different magnitudes. The size 
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and location of each star in the sphere have been deter 
mined with great care by using an instrument especially 
the sphere is an ac 


designed for this purpose, so that 


» miniature representation of the heavens 


Saturn, 





» shifting positions of the planets Jupiter 


Venus among the constellations have been 


Mars and 
provided for by a number of openings made to repre 


sent the different positions of each of these planets at 


different times of the year. The openings not in use 
are very readily covered 

The sun is represented by a small electric light which 
may be moved from place to place along the ecliptic 
and thus be kept in its appropriate place among the 
stars The moon will be represented by a series of 


various phases and 
These 


int to point along the orbit of the moon 


small disks cut to represent its 


coated with a luminous salt disks may be 
moved from } 
und thus represent that body in its appropriate position 


in the heavens 


Record Journeys by Aeroplane and Airship 
FEV HE cable and wireless last week flashed to America 
| the news of lighter-than-air 
craft, respectively, that illustrate 
world is in the 


two record trips by 
and heavier-than-air 
how far behind the old world the new 
if aerial navigation 

flight, which preceded the other 
the latest Zep 


Vienna 


matter 
The first noteworthy 
was made on June th by 
Baden-Baden to 
in 8 hours time, or. at an av 
This huge air-craft, 


by one day, 


pelin airship “Sachsen” from 


a distance of 435 miles 


erage speed of 541/3 miles an hour 


which is fitted with three motors each of 145 horse-pow 


er, carried 24 persons on a visit to Emperor Francis 


Joseph of Austria. Three years ago Count von Zeppelin 
attempted to visit the Emperor by airship on the occa 


without This 
made a flight Piloting his 
Baden-Baden at 3 A. M., and 
about half the time required 
Four hundred sol 


sion of his SOth birthday, but success 


time, hewever, he perfect 
airship himself, he left 
Vienna at 11 
by express trains for the journey 
diers assisted at the landing of the huge rigid dirigible 
Two hours later a terrific storm 
giant 


arrived at 


on the Aspern Fields 
ground, but fortunately the 


moored that she lived through it 


swept the parade 


craft was so securely 
weather, she 


without mishap. The next day, in stormy 


made her way back to Friedrichshaven safely The 
Sachsen” is the seventeenth Zeppelin airship. She 
is soon to be stationed at Leipzig, while twenty more 


are being constructed in addition to the ten at present 
in service 

and flight of a 
machine that of the brilliant 
Brindejone des Moulinais, who 


The greatest achievement longest 


hea vier-than-air was 
yeung French aviator, 
covered close to 1,000 miles in 141/3 hours elapsed time 
under terrific weather conditions. He used the same 
monoplane with which he flew from Bremen to London 
recently it is fitted with but an SO horse-power Gnome 
motor and made remarkable speed for its power, doubt 
ount of a favorable wind 

3:55 A. M., M. des 


hours’ 


less on ack 


Starting from Villacoublay at 


of some 4% 


Wanne, in Westphalia, in the 
35 minutes 


Moulinais made a non-stop flight 
duration. He landed at 
teeth of a 50-mile gale, and after a stop of 
resumed his flight to Berlin. He arrived at the Johan- 
nisthai aerodrome at 12:04 P. M. (11:04 Paris time), 
having covered the 575 miles from Paris to Berlin in 
6 hours and 34 minutes flying time, or at an average 
speed of 90 miles an hour. When this daring aviator 
arrived, there was such a stiff gale blowing that none 
of the local aviators would risk making flights. 

After a 31 although the gale did not 
decrease, M 
his flight, traveling with the wind toward Warsaw. 
g hour and 18 


hour rest, 
Brindejone for the second time resumed 


He covered the 150 miies to Posen in 1 
miles an hour. He 
Warsaw—358 


minutes, or at the rate of 112 
left Berlin at 3:37 P. M. and arrived at 
miles distant—-at 7:15, requiring but hours and 38 
minutes for the non-stop flight and averaging 97% miles 
been 


distance of 9883 miles had 


12 minutes flying time at an 


an hour The total 


covered in 10 hours and 
speed of 91.47 


the Nord express for the journey. 


average miles an hour as against 27 


hours required by 
Even the elapsed time was practically one half that of 
the railroad flight from 
Paris to Berlin was little more than one third of the 


schedule, while the time in 


time required by rail, which is 18 hours 


French Prize Competition in Aviation 
Vnited Sidney, Nova Scotia, 


ne 
referring to the competition to be held in France 
for $100,000 in prizes for the greatest inventions show- 


States Consul at 


in aviation, states an entry will 
4. MacKay of North 
parachute 


ing progress in safety 
be made from Cape Breton by W. 
Sidney, Nova 
folded in 
machine and harnessed to the aviator and kept folded 


Scotia, whose invention is a 


a horizontal position on the tail of a flying 


by strap connection to electro-magnetic releases, which 
lifting the aviator 


seat, so the parachute will become, as ex- 


on the pressure of a button 


out of his 


open, 


the inventor, the life buoy of the aviator. 
It is stated that a preliminary test of the invention 
will shortly be made at the laboratory of Prof. Graham 
Bell at Baddeck, Nova Scotia. 


pressed by 


The True Sandalwood of India 
|* the most ancient times the demand for the well 
known sandalwood very incense 
for the idols. Its use dates back for more than 2,000 
years, and all the records bespeek its rarity and costli- 


was great as an 


in fact it always was prized more highly than 
But with the advance of civilization 
new uses and applications opened up by scientific re- 


ess ; 


any other wood. 


search, at once increased its consumption many fold. 
This is chiefly for carving and for manufacture of 
perfumery and medicine. It is obvious that wood with 
wide range of uses is in danger of being ex- 

As in the old days, so now, it is rare and 
And, unfortun- 
searcer and 


such a 
hausted. 
on account of its scarcity very costly. 
ately, sandalwood is rapidly becoming 
more expensive, and the question is asked, How is the 
production and supply to be maintained proportionate 
to the demand? The importance of the question is 
the efforts that are being made in India to 
cultivate this tree. It is consumed to some extent in 
India for incense and for wood carving, but a large 
part of the production is imported into China, where 
it is highly esteemed as an incense, the Chinese readily 
paying from two to four times more for the Indian 
sandalwood than for the less valuable substitutes from 
the South Sea Islands. The Indian species fully de- 
serves to be designated the sandal tree proper, and the 
bulk of the sandal oil of commerce is produced from it. 

The sandal tree (Santalum album) is an evergreen, 
a member of the sandal tree family. The best known 
related plant in the United States is the bastard toad- 
flax (Comandra The term “sandal” or 
“sander’s” wood as was the old English name of it, 
is probably derived from an East Indian name chan- 
dana or sandana, which is used very generally to indi- 
eate various kinds of so-called sandalwoods, and it is 
quite probable that the name is applied also to other 


shown by 


umbellata). 


aromatic woods. 

The sandal tree is one of the small objects in the 
forests of India. Even in locations of its best develop- 
ment it attains dimensions that rarely exceeds 40 feet 
in height and varies from 8 to 12 inches in diameter, 
or sometimes as much as 15 inches. It is said to have 
been known to reach 22 inches in diameter at the base, 
but this can be the case only with very old trees grow- 
ing in very favored locations. As a rule they are 
only from 20 to 30 feet in height and from 6 to 8 
inches in diameter when they are cut down. 

The tree is a native of the mountainous districts of 
India and is mainly to the dry 
regions. Its finest growth and development is reached 
in Mysore and Coorg, where the most oily and heavily 
scented wood is found between 2,000 and 3,000 feet 
elevation. While it is restricted to comparatively nar- 
row limits the sandal tree has become naturalized in 
several countries, notably in certain districts in South 
Africa, where attempts have been made to plant it on 
a commercial scale. 

It will endure a 
conditions, especially 


Southern confined 


wide range of climatic and soil 
in protected places, but it will 
not respond to treatment like the majority of trees 
desirable for planting for revenue. The tree thrives 
best in a red or biack loam or in fine gravelly soil 
with free drainage, especially where the soil is rocky. 
For the production of a large proportion of heart- 
wood which yields the oil, the sandalwood tree must 
be grown under the most favorable conditions. The 
trees are seldom found in heavy timber forests, but 
oecur chiefly in light deciduous forests. Flat ground 
and gentle slopes are preferred and the greatest bulk 
and height are attained with a moderate heavy rain- 
fall. Rich soil is required for rapid growth, but this 
does not necessarily add to the oil content of the wood. 
For most of the uses other than the commercial distil- 
lation of the oil, the tree may well be cultivated 
wherever it can be made to live. 

The importance of its cultivation may be urged, inas- 
much as every part is of use, from the roots to the 
have any heartwood developed. 
uses of sandalwood is for the 
extraction of sandal oil. The older, larger roots yield 
the greatest proportion of sandal oil. In India and 
Ceylon it is customary to dig up the trees by their 
roots and distill the oil from stump and root wood 
The best oil comes almost exclusively from 
the root wood. The proportion of the valuable scented 
heartwood is only about one half of the log, while the 
sapwood has little or no value. Even the fragrant saw- 
dust or powder is used for distilling the sandal! oil 
and sells at the wood depots for from $130 to $165 per 
Not all the sandalwood is employed for oil, but 


young branches that 
The chief commercial 


as well. 


ton. 


with its yellowish-brown color and susceptibility to a A 


fine satin-like polish the wood is particularly adapted 
for making all sorts of ornamental wood, wood carving, 
engraving, and for cabinets, chests, and drawers proof 


against insects. The chief reputation for sandalwood 
in Europe rests upon its use for carving. It is also 
employed for making jewel and work boxes, cabinets, 
writing desks, walking sticks, picture frames, fan 
handles, pen holders, card cases, trays, and when pow- 
dered is used to scent clothes. Large quantities of 
the wood are shipped to China for making coffins for 
the rich. 

The exploitation of a number of other closely re- 
lated or even entirely unallied South 
Sea Island, and in parts of Africa was undertaken, but 
it has now practically ceased. It is said that several 
species of Osyris in East Africa will gradually supply 
the demand, but the wood is not only inferior to true 


species in the 


the production in any 
quantities is doubtful. The export of the substitute 
sandalwoods from Australia is generally decreasing, 
while the supply from the Hawaiian Islands is entirely 
exhausted. That the production has ceased at the 
established sources of supply is not to be wondered at. 


sandalwood, but considerable 


Sandalwood cutting has been carried on in the most 
possible. In Hawaii 
trees have 


manner 
sandalwood 


recklessly extravagant 
and Australia the substitute 
all been cut out, and in many parts of Australia the 
stumps of the trees felled fifteen to twenty years ago, 
are now being dug up and shipped to the large mar- 
kets in China. 

In India attempts have been made for a number of 
years to keep up the supply by artificially restocking 
the forest, but the rate of planting has thus far been 
totally inadequate. Laws have been enacted to pre- 
vent the wanton destruction of the trees. Other causes 
besides extravagant cutting contributed to the decrease 
of sandalwood in India. Frequent fires and unre- 
stricted grazing destroyed enormous quantities of 
young trees, and after careful investigation it was de- 
termined that a government Mysore in 
Southern India was the only means of saving the most 
costly of all the Indian woods. This caused the quo- 
tations at home and abroad to rise. A good deal of 
the wood now brought to the market is cut in hedge- 
rows and scrub jungles outside the areas marked as 
reserved forests. Since the monopoly is in force the 
sandalwood trade is more or less uniform from year 
to year, and the systematic exploitation of 


monopoly in 


mature 
trees in the forest reserves will tend to keep the regular 
supply of the wood in the world’s market. 


Ammonia as a Disinfectant 
ECENT experiments by Dr. Riegler of the Insti- 
tute of Hygiene of Buda-Pesth have the highly im- 
portant result of proving that ordinary ammonia is a 
powerful disinfectant, even in the case of the most viru- 
lent diseases. As reported in the Centralblatt fiir 
Bakteriologie, the method of use was most simple, con- 
sisting merely in placing the ammonia in shallow ves- 
sels in the room, which was then, of course, hermetically 
sealed. 
For a room containing 100 cubic millimeters of space 
1 kilogramme of ordinary with 
these results: 


ammonia was used, 


After 1 hour there had evaporated 200 gr. of liquid 
“ 2 “ « “ np ¢ mi 
3 300 
4 350 
5 - : - . 390 
ge « ss a «“ 450 


Examination of tissues previously impregnated with 
microbes showed that the bacilli of cholera and typhoid 
were killed at the end of 2 hours; the bacteria and 
spores of anthrax in less than 3 hours; and diphtheria 
in 8 hours. The method is not only effectual, but cheap, 
simple, and non-harmful to walls, pictures, carpets, and 
furnishings. 


The Current Supplement 

HE front page illustration of our current SuppLe- 

MENT shows a roller gaging machine specially de- 
signed for the rapid and accurate measurement and 
assorting of bearing rollers.—F. V. Colville writes on 
“The Formation of Leaf Mold,” a important 
process in humus formation.—Prof. E. G. Coker, in an 
illustrated article, describes the application of optical 
methods to the determination of stresses in mechanical 
structures.—The history of the development of moving 
picture photography presents several points of interest, 
which, together with other points, are brought out in an 
article on “Kinematography Carried to Extremes.”—A 
note, “How to Tell Artificial Silks,” should be of in- 
terest to many readers.—F. W. Henkel writes on “Double 
and Binary Stars.”—An article of particular value en- 
titled “Sea and Air Command” discusses the Anglo- 
German war policy; England is re-enforcing its fleet; 
and Germany retaliates by building up a powerful air 
fleet—A. H. Kennefly draws attention to the peculiar 
tendency of numerous natural processes to display a 
twist in a direction “Against the Sun.”—A. O. Bourn 
writes on a new law of vulecanization.—P. H. Ling dis- 
cusses the probability of the existence of an ultra- 
Neptunian planet, and the methods at our disposal for 
investigating the problem. 
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Correspondence 


responsible for statements 
Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


The Winchester Cathedral 


To the Editor of the Sctentir1ic AMERICAN: 

As a regular subscriber to the ScientTiF1Ic AMERICAN 
and as one who has visited Winchester cathedral and 
taken much interest in its architectural history, I hope I 
may be permitted to offer a correction of the article in 
your issue of May 10th. 

Under the title, ““‘Saving a Cathedral With a Diver,” 
you state that Winchester cathedral was built by William 
of Wykeham in 1079. . According to the Encyclopedia 
Britannica, the cathedral was built by Bishop Walkelin 
(1070-1098) and remodeled by Wykeham in 1394. This 
agrees with the accounts in several books on English 
architecture in which is described the transformation 
under Wykeham in 1394 of the nave from the Norman to 
the perpendicular style. 

New York. 


[The 
made in the 


editors are not 
correspondence column, 


LEONARD OPDYCKE. 


The History of the Arch 


To the Editor of the ScrentiF1c AMERICAN: 

A correspondent in your issue of May 24th calls atten- 
tion to the history of the arch, and expresses surprise 
that the true arch was not employed in the pre-Hellenic 
#egean. The following facts, current among archsolo- 
gists, may have bearing upon this question: 

In Babylonia, clay was the common buiiding material 
from the earliest times, as stone was not easily obtain- 
able. Clay also preceded stone in Egypt (cf. Petrie’s exea- 
vation in Abydos, 1902). In the A®gean, on the other 
hand, stone and wood were used; brick constructions 
are almost unknown (Troy II and III, where stone was 
hard to procure, and Asiatic influences predominated, 
do not furnish valid exceptions). 

Beyond question the corbeled arch was the earliest 
type known, and a form familiar to the most widely 
Such highly finished cupola-forms as 
the famous “‘ Treasury of Atreus’’ reach the acme of de- 
velopment in this direction. Here, naturally, Agean 
architects stopped. Their stone arches were strong and 
handsome; what necessity was there for change? 

In Babylonia (and Egypt) however, where unburned 
brick was used, such a structure could not have been 
lasting, since without adequate support the two opposite 
walls would soon fall in. While repairing this damage, 
what could be more natural for the mason than to stumble 
upon the idea of laying the bricks in directions converg- 
ing toward the center? In this way the walls would be 
held apart, and a little buttressing would prevent the 
bulging. Indeed, the very ruins of our arch might reason- 
ably suggest the improvement. With the burned-brick 
arch its evolution was complete, so far as Babylonia is 


separated peoples. 


concerned. 

A few remarks regarding chronology may be @ propos 
here. The correspondent quotes the chronology of Petrie 
and Breasted in the same breath, and they differ in the 
period under question by a thousand years! This leads 
him to an unfortunate inaccuracy in stating the relative 
ages of certain Egyptian arches. The dates given by 
Breasted are based on Eduard Meyer's researches, and 
are, in their broad outlines, accepted by nearly all 
Egyptologists. The Babylonian dates are no less than 
1,500 years too high, as conclusively proved by Father 
Scheil’s discoveries (1911-1912). Aceordingly, 3000 
B. C. should be read instead of 4500 B. C. 

Menno, So. Dak. W. F. AvBricurt. 


Suggestions on Reservoir Control of the 
Missouri 


To the Editor of the ScrentiFic AMERICAN: 

The writer studied with much interest your very foree- 
ful and unique illustration of the intricate and wonderful 
problem of the Missouri-Mississippi overflow conditions. 
The article of your chief editor is full of thought and facts. 

It oceurs to the writer that one must live in this great 
basin to realize the full significance of the problem before 
us. It is certain that the dike or levee system is inade- 
quate, and it is doubtful if any system will ever be de- 
vised that will entirely cure the distress, for nature is 
limitless; though it is the opinion of the writer that a 
system of head-water control, added to that of levees, 
can and will cure any overflow equal to that of the past. 

The cost of head-water control has many features of 
which we ean take advantage. The western watershed 
of the twain rivers is much different from the eastern 
watershed; it is not nearly so abrupt, and flows across a 
broad plain from three to five hundred miles wide. In 
this plain are many natural basins, varying from a square 
mile to possibly fifty square miles. The comparatively 
level country will admit of dams costing from one hun- 
dred to the thousands, which will be sufficient to turn the 
channéls of streams now running into the Missouri, not 


only stopping what the dams will hold, but a continuous 
stream. 

Again the writer differs with the editor, in that the 
amount of discharge necessary to control the greatest 
floods is given as 2,300,000 cubic feet per second, which 
at once gives a problem beyond even the thought of the 
finite mind; but when you take into consideration that 
the normal discharge is 610,000 cubic feet per second, and 
that the natural banks will permit, without levees or 
overflow, three times this amount, or 1,830,000 cubic 
feet per second, then man has only to master 470,000 
cubic feet per second, and to do that he has both the levee 
and reservoir helps before him. It has already been 
demonstrated that the levees will care for practically two 
thirds of this flow. In my mind it is quite feasible to care 
for the other third by head-water control. 

With comparatively small cost, 300,000 square miles 
of the western watershed of these great rivers could be 
entirely cut off. This could be accomplished by the 
forming of a chain of artificial lakes stretching through 
North and South Dakota, Nebraska, Kansas, and Okla- 
homa. These lakes, formed by damming the tributaries 
crossing this country, could be connected by an artificial 
river, and the water in flood times turned into the natural 
basins or down this artificial river, and most of which 
would be used to irrigate these great plains. 

Ness City, Kan. J. C. Hopeerr. 


The Mississippi Problem 


To the Editor of the Screntiric AMERICAN: 

For years I have been watching the floods which yearly 
devastate large sections of the Mississippi valley. I have 
also taken an interes: in the plans put forth to lessen this 
evil, and have been greatly pleased with the stand your 
publication has taken in regard to this question of con- 
trolling the floods. 

The question is of such vast importance, and affects 
such a vast area, that only by the most careful and pains- 
taking study can a rational solution of the matter ever 
be reached. 

Many writers seem to think that it is a subject that 
can be handled easily if the national Government will 
only accept their theory and begin work. 

These floods are not of recent origin, but date back 
long before the advent of the white man in America. 
True, under the old conditions the waters did not reach 
the rivers as fast as at present, and the damage was con- 
fined to smaller areas than now. 

All over the Mississippi valley were formerly scattered 
small sloughs, swamps, and lakes which served to hold 
back the flood waters, but the white man has changed all 
this. The bottom of these low places contained the rich- 
est soil in the country, and man is to-day looking for 
rich soil, and when a ditch, long or short, big or little, 
will uncover thousands of acres of land, he is going to 
dig that ditch, and the result is that in Iowa alone over 
four hundred millions are being spent in tiling and 
ditching, and the water which was formerly weeks in 
reaching the river now gets there in a few days, and 
what is more, untold thousands of gallons which formerly 
was held back until it evaporated, is now rushed to the 
big rivers at once. To-day there are not ponds and lakes 
enough in Iowa to hold back the water which falls in an 
hour. 

This talk of building reservoirs, it seems to me, is the 
most ill-timed and weak of any proposition that could be 
advanced. To build reservoirs you must have deep val- 
leys and high hills. In a large part of this country we 
have no place where a reservoir could be constructed. 
All the lakes and depressions in Iowa and Minnesota 
together would not hold the water of the Mississippi for 
one day when at flood. What is more, it takes more land 
to hold water impounded than when running off, and it 
would take five times the land to hold back the water 
that is flooded when the water is running away as fast as 
possible. 

Those who advocate diverting the waters by digging 
canals have not seriously considered the size of the canal 
which would be necessary to give any appreciable help 
to such a river as ours when at flood. 

If all the machinery of the Panama Canal was to be 
brought here and set at work, it could not in one hundred 
years cut a channel large enough to relieve the condi- 
tions which have come up during the past two years. 
Much ean, no doubt, be done to clear our rivers from 
obstruction, but it is so much easier and cheaper to build 
an embankment three feet high than it is to excavate 
three feet from the river bed, that the two propositions 
need only to be compared to convince the most stubborn. 

It is possible we have started to build our levees too 
close to the river, not allowing room for the water to 
spread out over enough ground. If so, we must back up 
and begin over. If we build levees the material is always 
at hand, and all the dirt put inte the levees can be taken 
from the river side and thus help to enlarge the stream. 

The history of drainage is the history of pouring the 
water from the upper land onto the lewer. It has been 
going on since the country was first settled, and it will 
never be reversed. The upper land should and must 
help pay the expense of protecting the lower land, but 


they will never be able to send it up hill or hold the water 
back on the higher land. 

Such floods as recently devastated Ohio and adjoining 
states cannot be entirely prevented. They will come 
like great fires and tornadoes, but much can be done to 
lessen the loss and relieve the suffering. 

Where possible the Government should construct 
reservoirs, not so much to prevent floods as to old back 
the water for power. Where practical, rivers should be 
straightened, but for protection we must depend upon 
dikes, and we must therefore make them high enough 
and strong enough to do their work. 

Manson, Iowa. 


The Moffat Tunnel 


To the Editor of the Sctentrric AMBRICAN: 

On page 509 of the Sctentiric American, published 
on June 7th last, there appears an interesting story, en- 
titled “‘The Moffat Tunnel Through the Continental 
Divide.” I quote part of it, as follows: 

“Tt will reduce the route from Denver to Sait Lake 
City to 68 miles, as against 187 miles by the Denver & 
Rio Grande route, which is at present the shortest.” 

Our Book Club is a regular subscriber to your maga- 
zine and I read it with great interest; but in order that 
those who do not know that Western country may not 
gain a wrong impression from the above statement, I 
would respectfully suggest that it be revised and notice 
made of it in some future issue. 

Having lived in Colorado for about four years, [ pre- 
sume that what the writer meant to say was that by 
driving this tunnel through the Continental Divide, the 
new route from Denver to Salt Lake wouid be materially 
shortened by going under the mountains rather than by 
climbing over them. The actual distance from Denver 
to Salt Lake by the Denver & Rio Grande is 741.1 miles, 
so that from this you can readily see the inaccuracy of 
the above statement. I make this suggestion in all 
friendliness and wish you continued success. 

Boston, Mass. CuHarues A. Barry. 


T. D. Lona. 


[The note should have read: “It will reduce the present 
shortest route from Denver to Salt Lake City by 68 miles, 
and the Denver & Rio Grande route by 187 miles.”’ 
Epiror.] 


Pennsylvania Forestry Exhibition 


To the Editor of the Screntiric AMERICAN: 

During the week of May 19th to 24th, & most inter- 
esting exhibition was held under the auspices of the 
Pennsylvania Forestry Association at the Horticultural 
Hall in Philadelphia. The exhibition was free to the 
public, except on Monday, when a reception was held 
by the Association. In the afternoons and evenings 
illustrated lectures were delivered by men prominent 
in matters of forestry throughout the country. Among 
the exhibitors were included the Pennsylvania Depart- 
ment of Forestry, the Pennsylvania Chestnut Tree 
Blight Commission, Pennsylvania State College, Penn- 
sylvania State Museum, Harrisburg, Pa., American 
Forestry Association, Washington, D. C., the United 
States Forest Service, Washington, the United States 
Reclamation Service, Washington, besides many othe 
institutions, and business corporations. 

The exhibition was primarily planned te arouse public 
interest in the conservation and re-establishment of 
the forest wealth of the State. Through the lectures 
it was of remarkable educational value, and judging 
from the attendance, was far reaching in its effect. 
The fact that certain important bills for the protection 
of forests in Pennsylvania were at the time pending 
before the State Legislature, added to the value of 
the exhibition. 

The lectures covered a wide range of subjects related 
to forestry and the conservation of our lumber supply. 
Among them may be mentioned ‘The National Forests,’ 
by Prof. Henry 8. Graves, U. S. Forester; “Forestry 
and the Lumber Industry,” by S. B. Elliott, Penasyl- 
vania Forestry Reservation Commission; ‘Diseases of 
Our Forest Trees with Special Reference to the Chest- 
nut Blight,” by Irwin C. Williams, Deputy Commis- 
sioner of Forestry; and “What Forestry Can Accom- 
plish,” by Prof. J.A. Ferguson, Dean of the Department 
of Forestry, Pennsylvania State College. 

If similar exhibitions could be held in all our lumber- 
bearing States, they would undoubtedly lead to the 
stimulation of public interest in the great economic 
question of saving what is left of our forests, and to 
the encouragement of legislation tending to help the 
replanting of devastated areas. EK. J. D. Coxe. 

Philadelphia, Pa. 


societies, 


A Kocher Anniversary.—-The University of Berne re- 
cently celebrated the 40th anniversary of Prof. Th. 
Kocher’s teaching at that institution, this eminent sur- 
geon having received the Nobel prize in 1909. On the 
present occasion Prof. Kocher made a donation of 340,000 
to the university, which with the interesis, is to form the 
basis of a fund of $100,000, this to be used for founding a 
biological institute in connection with the university. 
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Scott (on left) and companions in their fur sleep- 
ing bags. 





Throwing the gang plank from the “Terra Nova” 
on “land,” in this case thick ice. 





Unloading the “Terra Nova.” Carrying provi- 


sions to winter quarters on sledges. 





The tent in which the explorers died. It stood up 
well in terrible blizzards. 


Preparing to unpack the tent after « hard and a 


long pull 

















Taking sample of sea water and temperature 
readings. 


To the South Pole With the Cinematograph 
Film Records of Scott’s Ill-fated Expedition 


f ITTLE need be said in introducing to our readers 
Bs photographs reproduced with this article on 
Ur. Ponting’s remarkable work as a member of the 
ill-fated Antarctic Expedition in which Capt. Scott and 
four of his fellow explorers lost their lives. The excel 
lent views here shown, which, aside from their artistic 
and popular interest, are of no inconsiderable scientific 
value, are part of the Gaumont moving picture film 
record now being exhibited in several of our large 
cities Eprror. | 

In all the centuries of polar exploration north and 
soutt the records have fallen markedly short of per 
fection in one essential element, owing to difficulties 
that until recently seemed never to be overcome. It 
is in the matter of illustration that the failure has 
been most apparent Scientific observations have been 
complete, graphic accounts of adventure and valuable 
reports of conditions have appeared in the writings of 
explorers from the very first. But artists with pencil 
and brush have failed to carry conviction and realiza- 
tion to the mind of the people who stayed at home, and 
photography even has fallen far short of perfection. 
The flat pictures of snow expanses and posed portraits 
of fur-clad explorers with dog sledges brought home by) 
some of the most distinguished of explorers have been 
hardly more than commonplace, even though taken 
under the most trying of conditions. In real value, 
pictorial or scientific, they have served but little better 
than the quaint engravings of conventional icebergs 
and auroras of a hundred years ago 

It is in breaking this unvarying record that the Brit 
ish Antarctic expedition, under the command of Capt. 
Seott, achieved not the least of its noteworthy sue 
cesses. That expedition from the beginning kept scien- 
tific objects ever in mind, and Capt. Scott organized a 
staff of specialists in every branch of natural science 
that could properly be expected to find material in 
the Antarctic. Furthermore, it was recognized that 
photography might well play a more important part 
than ever before, and for this reason there was attached 
to Capt. Scott's staff one of the most distinguished 
photographers and cinematograph operators in the 
world, Herbert G. Ponting, Fellow of the Royal Geo 
graphical Society, himself an explorer in many lands. 
Mr. Ponting approached his unique commission with 
a serious mind He assembled eyuipment of photo 
graphic apparatus of a variety and perfection to meet 
every trying condition that could fairly be expected 
to develop in the Antarctic He anticipated and or- 
ganized for the difficulties to be met, and sailed south 
ward toward the unknown with what was practically 
a new commission from science. 

The result has proved the wisdom of the original 
plan and the-excellence of Mr. Ponting’s preparations. 
Literally thousands of negatives were made from the 
fall of 1910, when the expedition sailed south from New 


Zealand, until the time when it ultimately emerged with 








One of the Siberian ponies in active antarctic 
transport service. 
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Cooking in the tent is surmounted under numer- 
ous difficulties. 











Pooch. Mab 


A seal preparing to slip from an ice block into 
the sea. 

















A Weddell seal mother and her young. The skin 
of this seal has no commercial value. 

















Penguin hatching egg on a nest of stones. Both 
male and female birds sit on the eggs. 














Hatching under a variety of difficulties; up to her 
neck in snow. 
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What the net brought up from the sea: sponges, 


starfishes, etc. 

















Two of the team of Siberian dogs that were always 
reliable. 
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Seal in the act of scooping steps in the ice with 
his teeth. 

















Skua-gull with its chick, which it will furiously 
defend. 


























A square-shaped sail spread to assist in drawing a 
snow-sledge. 


the news of the disaster to the polar party last Febru- 
ary. Besides the individual photographic negatives Mr. 
Ponting brought back with him over 25,000 feet of films, 
and important from these now being 
shown by cinematograph in several American and Euro- 
pean cities. 

In spite of the difficulties that beset Mr. Ponting in 
this undertaking, the results, photographically speaking, 
are worthy of being ranked with the best that have 
ever been shown with the cinematograph. 

The difficulties began almost from the moment of 
starting. In order to photograph the actual progress 
of the bow of the “Terra Nova” in forcing its way 
through the ice pack in the Antarctic Ocean, a staging 
built from two planks lashed to the deck and the rail 
was extended far out over the side of the ship, and 
partly resting on this and partly suspended by rope 
from Mr. Ponting sprawled on his face 
turned the crank of the cinematograph, while some of 
his most successful exposures were made. 

Preliminary to arranging for the display 
pictures, Mr. Ponting made a recent visit to the United 
States, and had many interesting things to tell of the 


selections are 


above and 


of these 


conditions under which he had worked. 
“Difficulties ?” 
ly after reaching this country, “of course 
Compared with polar photography, 
It is not only the difficulty of the 


said he, in telling his adventures short- 
there were 
many of them. 


everything is easy. 


light. That is soon mastered. The temperature is 
where the real trouble comes from. If you take off 
your glove and put your naked hand near the lens, 


instantly the lens is covered with a film of ice that 
no mere rubbing will remove 

“Sometimes moisture, condensing into the finest par 
ticles of ice, will the you 
through. A grave danger anent the camera is the brass 
knobs. If by accident, you touch with your bare hand 
any part of the brass of the apparatus, it will burn 
On 


inside lens—then are 


get 


you just like a red-hot iron. one occasion I was 
focusing under my cloth when I happened to moisten 
my lips. The point of my tongue came in contact with 
the metal and instantly froze there; the shock was so 
great that I went over backward, and when I recovered, 
I found that I had lost the tip of my tongue, which 
remained frozen to the camera. 

“T recall one instance when I thought every moment 
last on this Antarctic 


None of us were familiar with the ferocious 


was my earth (or rather on 
sea-ice). 
killer-whales, 
of them after seals, I 


the ice to film the thrilling scene. 


and so when we sighted a large school 


disembarked and hastened over 
Imagine my amaze 


ment when they gave up their chase after the seals 
and attacked me. Over a dozen of them formed into 
line, and diving under the ice, heaved their backs 


against the ice, breaking it up for hundreds of yards, 
and it was all that I could do, with the assistance of 
my regain the safety of firm ice 
with a vicious whales exerting their every 
effort to get me into the frigid waters. 


comrades, to again 


school of 


(Concluded on page 568.) 














Penguins building their nests, which are formed 
into mounds of stones. 


A flock of penguins. These birds are unable to fly 
with their clumsy wings. 
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Dr. 


Wilson with one of the fourteen Siberian 


ponies. 

















View of the end of a sledge with a cyclometer 
attached. 
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Mr. Ponting among the penguins, and at a very 
close range. 

















One of the motor sledges hauling a number of 
trailers with supplies. 














Climbing an overhanging glacier of peculiar form. 
A perilous feat. 
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ge Imperator which is the newest of the liners 
built to ply the waters between the United States 
and Europe. is also the greatest She is almost one 
fifth of a mile long—-to be exact, 919 feet Her beam 
is DS feet, hich compares favorably with that of a 
pretentious city street; and her tonnage is 50,000 

No less remarkable is her machinery. The “Imper 
ator” is driven by quadruple turbine engines develop 
ing 62,000 horse-power, which drive the ship at an 
average speed of 22% knots The reversing turbines 
develop about 35,000 horse-power There are fvur 
propellers measuring more than 16.4 feet in diameter 
and revolving at normal speed of 185 revolutions a 
minute 

Since mere figures tell but little, perhaps the real 
size of the Imperator” may be best judged by her 
accessurtes lor example, no less than five great an 
chors are carried f which the main anchor, the larg 
est in the world, weighs 26,455 pounds. The combined 
weight of the five anchors and their chains is 485,082 
pounds. The cargo of many a small steamer is not 
much larger 

Some idea of the size of the “Imperator” may also be 
gained from the fact that her sides are built upon 327 
steel ribs, on either side, each weighing a ton and a 
third. The weight of the steel plates, angles, profiles, 
and the like, totals 260 tons. More than 2,000,000 steel 
rivets were used, eaching weighing eleven pounds. No 
wonder that the tonnage of the “Imperator” is fifty 


thousand 


Because of her great size her decks are particularly 
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No less than 12,500 quarts of milk and 


100 pounds of cheese, 500 pounds of chocolate 


and cocoa, and 7,000 pounds of coffee sre also taken on 
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The passengers have a great choice of dining 
winter gardens, pa grill 


roof-gardens, a 


nd 


a practical stage for theatrical per- 


Roman bath 


photographic dark room, electric elevators, and other 


features not found on most transatlantic steamers 


The furnishings of the “Imperator,” too, are remark 


able. The leading decorators of Europe have been given 
carte blanche Thus, the main lounge, which may be 
converted into a ballroom, is hung with Gobelin tapes 
tries. The sumptuous Roman bath reproduces with 


great fidelity the famous Pompeian Hall in the Louvre. 
The pool, which is surrounded by decorative Pompeian 
pillars, measures twenty-one by thirty-nine feet. 


The provisions for safeguarding passengers on this 
largest of ships will naturally arouse interest. As we 
have already pointed out in these columns, the “Im- 
perator” is built with an inner skin, and with both 
longitudinal and transverse bulkheads. All told there 


are no less than sixteen steel bulkheads, forming in all 
compartments. Further subdivi- 
The bulkheads 
been carried to the level of the second deck, high above 
the That they will perform the function 
for which they are designed has been proven by actual 


thirty-six watertight 


sion is secured by steel decks have 


water line. 


test; for the compartments have been completely flood- 


ed to ascertain their efficiency under extreme condi- 
tions. The compartments are hydraulically closed 
from the commander's bridge. Auxiliary controls are 


to be found on the upper deck. 

Eighty-three lifeboats are provided—sufificient 
to accommodate 2,496 passengers and a crew of 1,180. 
Two of these are motorboats, high-powered enough to 
the others, and equipped with wireless telegraph) 


large 


tow 
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The main staircase of the “Imperator.” 


The smoking-room has a large tastefully designed fireplace. 
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apparatus having a range of over two hundred miles. 
Besides the usual life-belts, illuminated life-buoys are 
provided. 

The wireless equipment of the “Imperator” has a 
range of 1,500 nautical miles. There are two reserve 
antenne and two receiving instruments for long and 
short waves, designed for news service and rescue 
work. The station is manned by three expert operators, 
one of whom is constantly on duty. So powerful is the 
wireless equipment that the vessel will always be with- 
in etheral hailing distance of land. 


An International Commission on Agricultural 


Meteorology 
HE International Meteorological Committee re- 
cently appointed a commission on agricultural 
meteorology, comprising the following members: M. 


A. Angot, director of the meteorological service of 


the agricultural conditions of these plots unchanged 
from year to year, in order that the exact effect of 
the varying weather conditions may be ascertained. 
The most important practical object in view is to gage 
accurately the agricultural climate of every part of the 
empire in order to guide cultivators in the choice of 
crops and varieties, and in timing their operations. The 
bureau has issued a large number of publications of 
general interest, but nearly all, unfortunately, in the 
Russian language. 

M. Dop is prominently identified with the agitation 
now in progress in Europe in behalf of improving the 
organization of meteorological work as applied to agri- 
culture. He recently prepared an elaborate report on 
the present status of such work throughout the world, 
which was published by the International Institute of 
Agriculture. 

The new commission held sessions last September and 


There is a feeling among agriculturists throughout 
the world that they are not getting the full benefit of 
the elaborate organizations for weather observation and 
prediction that now exist in all civilized countries. 
In this respect, however, the American farmer is much 
better provided for than is his brother of the Old 
World. We already have an adequate meteorologica! 
service; and the development of agricultural meteor- 
ology rests rather with the agriculturist than with the 
meteorologist. 


Preservation of Wood 


PINOY utilizes the property of the alkaline bichro- 
mates to render gums and gelatines insoluble when 
exposed to the light. For this purpose the wood ts 
immersed until complete saturation in a solution con 
taining 2 per cent bichromate of potash and 1 per cent 
fluoruse of sodium. After drying, the wood is proof 
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The “Imperator” carries eighty-three large lifeboats, two of which are motor- 
boats equipped with wireless having a range of two hundred miles. Note the 


manner in which the lifeboats are carried. 





Staircase leading to the Pompeian pool, a sumptuous 
Roman bath reproduced from the Pompeian Hall in the 


Louvre. 





























The swimming pool is sixty-five feet long and forty-one feet in width. 


France; Dr. Richard Bérnstein, professor at the agri- 
cultural high sehool at Wilmersdorf, near Berlin, and 
organizer of the public weather service of Prussia; 
Prof. P. Brounov, director of the meteorological bureau 
attached to the Russian Ministry of Agriculture; M. 
Louis Dop, vice-president of the International Institute 
of Agriculture; and Prof. L. Palazzo, director of the 
meteorological service of Italy. 

From an agricultural point of view the most interest- 
ing person in this group is Prof. Brounov, as the bureau 
which he has directed since its organization in 1897 
is the most elaborate agricultural-meteorological insti- 
tution in the world. It comprises about one hundred 
and fifty special stations scattered over the Russian 
Empire, at which meteorological observations are - made 
side by side with observations on the growth of plants. 
To each station is attached a tract of land planted in 
cereal crops, orchards, etc. An effort is made to keep 


drew up recommendations. Some of the things recom- 
mended are: Improved methods of measuring the dura- 
tion of sunshine and the intensity of radiation from 
sun and sky; more detailed study of fog, dew, and hoar- 
frost; better methods of measuring the temperature of 
the air at various levels among and above growing 
plants; the study of optical phenomena useful in mak- 
ing local weather predictions ; changes in the methods of 
publishing meteorological observations in order to serve 
the practical needs of agriculture; publication of daily 
weather maps at several distributing centers through- 
out each country (i. e., the plan now followed in the 
United States and latterly in Germany, but not else- 
where) ; an evening weather service, where this does 
not already exist; and the rapid dissemination of 
weather forecasts and warnings in the rural districts 
(after the example set by the United States Weather 
Bureau). 


Concert stage in the grand salon of the “Imperator.” 


against rotting. The wood is then painted with a 
solution containing 2 per cent bichromate of potash. 
0.4 per cent fluoruse of sodium and 5 per cent of gela- 
tine, and is exposed to the light; after drying the wood 
will be covered with a very strong, brilliant varnish, 
and assume a brown color, like aged wood. 


Government Armor Plant.—A bill has recentiy been 
introduced in Congress by Senator Ashurst of Arizona, 
appropriating $1,600,000 for the construction of a 
Government plant for the manufacture of armor plates. 
The author of the bill believes that if Government- 
built armor were used in the battleship ‘‘ Pennsylvania,” 
it would save $1,600,000. Secretary Daniels estimates 
that an armor plant would cost approximately $3,000,- 
000, but Mr. Ashurst has called for a lower appropria- 
tion based on estimates made by a Senate commitiee 
in 1896. 
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The Loud-speaking Telephone 


N the development of loud speaking 
hel pment for announcing purposes, 
two problems are presented—one that of 
obtaining sufficient volume, and the other 
that of obtaining clear articulation. From 
time to time during the past few years, a 
vumber of so-called loud-speaking tele- 


phones have been developed and placed 


upon the market These have either been 


loud and lacking in clear articulation, or 
clear in their articulation and lacking in 
volume, thus failing to strike the desir 


able medium of clear articulation and suf 
volume } 


itself 


ficient 
The 


tates two 


volume necessi 


one to obtain that 


question of 
lines of study, 
ipparatus which will permit the 
being used without injur 

that of 
the | 


design of 
largest current 
ing 


obtaining the 


other 
from 


the apparatus, and the 


greatest efficiency 
available energy | 

In the the amount of cur-| 
which can be used is limited by the 
the instrument 


transmitter, 
rent 
mechanical dimensions of 


and the means which may be available 


the instrument properiy 
the 
© great, particularly 
the articulation is 
Accordingly, the | 
urrent which can be used is| 


for keeping 


cooled If. however, mechanical di 


mensions are t those 


moving parts, 


affected. 


of the 
seriously 

amount of 
also limited 


largely ! 


The quality and articulation are 


dependent upon the mechanical dimen-| 
sions of the diaphragm and the manner 
in which it is mounted In any dia- 
phragm certain tone will be found | 


the 
which is at- 


which is fundamental to it; and as 


weight of the moving part 


tached to the diaphragm is increased, this 


tone becomes emphasized If the moving 


mass is not kept exceedingly small, this 


tone interferes with the proper reproduc- | 


tion of the transmitted 


efficient | 


words 
The problem of designing an 


trunsmitter for this service has, there-| 


fore, been that of making use of the larg 


est possible mechanical proportions in or- 


der to permit of large currents, without 
making the moving parts too ‘reat in 
distinctiveness of articu- | 

| 


muss to destroy 
leat icons 

rhe cine 
the design of the loud-speaking apparatus 
method of 


particular point followed in 


been the obtaining of a 
construction will 
phasis to the harmonics of the voice and 
In general, | 


har 
which give greater em-| 
less to the fundamental note 
far better 


. . | 
is concerned. This | 


this methed will give results 


as far as intelligibility 
principle has been followed out consist: | 
ently in the construction of both the trans- | 
mitter and receiver used in the loud-speak- 
ing combination. 

As in the case of the transmitter, the | 
articulation of governed 


the receiver is 


largely by the mechanical characteristics | 
of the diaphragm and the method in which | 
it is the receiver, the dia-| 


phragm ha 


mounted. In 
been corrugated and mount- | 
cushions along the lines of 


} 
was, how-| 


rubber 


ed on 
phonograph construction It 
ever, found advisable to depart from one 
of the usual features of receiver construc- 
than iron in 
This 


iron 


tion and meta! other 


the construction of the diaphragm. 


use a 
was made possible by the use of an 


armature which would be acted upon by 
bronze 
from the 


standpoint of beth volume and articula-} 


the pok Phosphor was 


pieces 


found to produce the best result 


tion and has, therefore, been used for the 
diaphragm \ lever arm connects the dia- 
phragm to the armature 

the 
used in the construction of polarized ring 


By employing magnetic principles 


ers, the efficiency of articulation was 
found te be still further increased. This 
fact may be accounted for by the result 
mt reduction in the inertia of the moving 


The use of a differential magnetic 


the 


parts 
circuit in receiver has also made it 
positive ac 
diaphragm In the 
the receiver the diaphragm 
is practically This 
the effect of greatly the 
efficiency of construction, due to the fact 
that a much smaller air-gap may be used. 
and entirely original con- | 


structive features have produced a loud-| 


possible to obtain a 
the 
condition of 


two-way 
tion of normal 
free from all tension 


has increasing 


These new 


originated in a sound-proof glass-inclosed 
booth in the basement of the Grand Hall. 
In this the transmitters 
were located, as well as an ordinary tele- 
the lines of the 

and Telegraph 
the 


booth special 


phone set connected to 
New 
Company. 


England Telephone 


The installation of tele 


phones was made to demonstrate their use 


as announcers—to announce interesting 


events about to take place, to page visit- 
the and to furnish music 


ors to show, 

















Announcing the score at a baseball game by means of loud-speaking telephones, 





LEVER ARM 





RUBBER ATG. 





















pe ee CORES 


P 4 

= i 

= = 

= = 

= BATT 
TRANS 














Diagrammatic view of the loud-speaking telephone, showing the lever connec- 
tion te the receiver diaphragm. 


speaking telephone which combines clear 


articulation with a maximum of sound 
volume 

The first public appearance of the loud- 
was at the Boston 
Electrical Mechanics Hall, 
during September and October, 1912 
Ninety of these telephones were installed 
in various parts of the hall and divided, 
for convenience, into groups of ten, mak- 


ing nine separate circuits, which were 


telephones 


held in 


speaking 
Show, 














Ready to charge with liquid air. 


Liquid air blasting tests 





transmitting 
they 


the 
which 


from a phonograph in 
booth. Another 
put was to announce the inning-by-inning 
the World’s Series baseball 
games then taking place. That the 
phone produced practical results was evi- 
denced by the fact that a child which had 
separated from its parents in the 
throng found through its agency; 
and it was no unusual thing for exhibi- 
tion officials to be summoned to their of- 


use to were 


scores of 


tele- 


been 
was 














The work of the explosive. 


at Riidersdorf quarries. 


fices or to meetings by means of these in- 
struments. 


Blasting With Liquid Air 

By Our Berlin Correspondent 
HE first attempts to use liquid air as 
an explosive were made at an early 
stage of the liquid air industry. In fact, 
shortly after the invention of his process, 
Prof. Linde (in 1897), by mixing 
liquid air with charcoal, succeeded in pro- 


von 





ducing an explosive which he termed 
|“oxyliquite.” This pulpy explosive was 
|introduced directly into the blast hole 


| and ignited by means of cartridges and 
| fuses. As, however, this primitive process 


| failed to give any satisfactory results,: 


| the explosive mass was filled into care- 
| fully prepared paper cylinders (prefer- 
j}ably immersed entirely into liquid air), 
| which were then introduced into the blast 


hole. Though sufficient explosive effects 
were thus obtained in most cases, this 
| process did not warrant anything like 


}real safety and depended in an extraordi- 
| nary degree on the skill of the men and 
| the rapidity of working. 

| These unsatisfactory results are due on 
one hand to the physical properties of 
liquid air itself and on the other to the 
imperfect process used in preparing the 
explosives. Liquid air at ordinary atmo- 
spheric pressure, i. e., in the open air, of 
course possesses a temperature of — 191 
deg. Cent. (—311L8 deg. Fahr.) and liquid 
oxygen a temperature of — 182 deg. Cent. 
(— 295.6 deg. Fahr.), the temperature 
difference as compared with the surround- 
ing rock thus being about 200 deg. Cent. 
(360 deg. Fahr.) It will thus be readily 
understood that a lively exchange of tem- 
perature by heat conduction and radia- 
tion should be set up between the explo- 
sive and its surroundings, the liquid air 
in the blast hole vaporized most 
rapidly by the absorbed heat. In fact, the 
explosive cartridges used in connection 
with these early experiments were found 
to possess a maximum life of 10 minutes 
at the outside, their efficiency being con- 
siderably reduced even after a shorter life. 

After being discontinued for 
years, experiments recently 
taken up again by a German mining en- 
gineer, Mr. Kowastch, who in conjunction 
with Mr. Baldus of Charlottenburg, was 
allowed to work at the Royal Quarries of 
Riidersdorf, near Berlin. In accordance 
with the above, Mr. Kowastch tried to 
prevent the liquid air in the blast hole 
from evaporating by possibility be- 
yond a given limit. He therefore conceived 
the idea of introducing the cartridge with 
the dry carbon holder separately into the 
blast hole without the liquid air, and after- 
ward making any mining preparations 
(tamping the blast hole, etc.), waiting 
until the very last moment to add the 
liquid air and igniting the mixture im- 
mediately afterward. This process obvi- 
ously allows the time of vaporization to 
be reduced to a- minimum, thus saving 
much of the liquid air otherwise required, 
cheapening the process and warranting an 
incomparably higher safety. 

A substantial pasteboard cylinder con- 
taining a perforated distribution tube and 
filled with an absolutely inert mixture of 
kieselguhr and oil, asphalt, soot, or paraf- 
fin, is introduced into the blast hole. Into 
the central distribution tube is introduced 
a thin supply tube (of paper) over which 
another paper tube for discharging any 
products of vaporization of the liquid air 
is slipped, after which the tamping can 
be safely proceeded with. Whenever sev- 
eral blast holes are to be fired simultan- 
eously, the electrical conductors are prop- 
erly connected with one another and with 


being 


many 


these were 


any 





the igniting battery. 
(Concluded on page 569.) 
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RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the ScrgnrTiFic 
AMERICAN. 





Pertaining to Apparel, 


BOOT LACE.—H. W. SHort, 238 Seven 
Sisters road, London, England. The object 
here is to obviate the necessity of tying now 
in use, and to provide a neat finish for the 
lace. This is accomplished by use of a lace 
which in effect is endless and of approximately 
the exact length required only for engaging 
with all the hooks, the extremities of the 
lace being permanently connected together by 
means of a flexible and. extensible spring coup- 
ling. 

HAT PIN.—D. Perxins, Ja., Plano, Cal. 
The invention provides a pin with two tele- 
scopic tubular members, with means for hold- 
ing these members yieldingly extended, so that 
a pin of a breastpin may be inserted in the 
members, which may be pressed together to 
permit the breastpin to be secured to the 
members as an ornament therefor. A pin i 
secured to one of the members, and is of the 
length required to permit it to be used by 
women for securing the hat in place. 

CAP.—J. Tim, 91 Mercer St., New York, N. Y. 
The object of the inventor is to provide a 
woman's cap of the knitted class, with the 
muffler as a part thereof, the construction and 
arrangement being such that the muffler may 
be secured in position around the neck or may 
be held secured on the cap when so desired. 


Pertaining to Aviation. 

AEROPLANE.—S. N. MALTERNER, Canton, 
N. Y. Mr. Malterner’s invention relates to 
aeroplanes, and comprises improved means for 
adjusting the angles of the main planes or 
lifting planes together, in the same direction 
or in opposite directions, as required by the 
various conditions that arise in actual practice. 


Of Interest to Farmers, 

PLANTER FRAME.—A. M. CRISMAN, 242 
Belle Ave., Davenport, Iowa. The invention 
provides a frame for seed boxes and furrow 
openers for planters of the type in Mr. Cris- 
man’s patent No. 995,22! 
furrow openers will follow a more uniform 
depth, and wherein the frame will maintain 
itself in a level steady position, and at the 
same time the furrow openers may be moved 


into and out of the ground in an easier and | 


more expeditious manner. 

ATTACHMENT FOR MILK PAILS.—J. A. 
Biair, Steuben Township, Pa. This invention 
provides a device for holding a strainer in posi- 
tion across the open top of a milk pail. It 
provides an attachment for pails, of simple de- 
sign, and make-up, which may be produced 
at a low cost. 


Of General Interest, 


MEANS FOR PRODUCING A CORRECT 
WRITING HABIT.—MarGarer M. Hugues, 78 
Clinton Place, New York, N. Y. The purpose 
here is to provide a means for producing a 
correct writing habit in a comparatively short 


time and to teach a pupil the correct forma- 
tion of the written letters of the alphabet, 
numerals, signs and other indicating charac- 


ters pertaining to penmanship. 

WALL CONSTRUCTION.—A.  F. 
1001 Germania Life Bldg., St. Paul, 
Among the several important objects of this 
invention, is the provision of a wall construc- 
tion designed to eliminate all planes of weak- 
ness and permeability resulting from the depo- 
sition of concrete in successive horizontal lay- 


MEYER, 
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WALL CONSTRUCTION. 


ers and to make possible and practicable the 
production of a pleasing and durable finish 
by means of brushing and washing the par- 
tially hardened concrete. Further, to provide 
a construction which embodies the assembling 
of a framework disclosing window openings 
and ordinary panels for the walls, the last 
being filled with concrete or other cast mate- 
rial. each panel being cast as an integral 


block. 

LIGHTNING ROD.—J. Z. Curnurr and B. 
E. Lioyp, Lock Box X, Maryville, Mo. As 
is well known, the efficiency of a lightning 


conductor depends largely upon the amount of 
the exposed surface which is free, or out of 
contact with any other; and the object of the 
invention is to provide a rod having a maxi- 


5, to insure that the | 


| 

mum free surface and minimum weight. The 
inventors produce a cable that has great ten- 
sile strength, and large conducting surface. 





LIGHTNING ROD. 





| The engraving shows a side view of a portion 
of the cable or rod proper and a top or point 
| secured thereto. 


Hardware and Tools, 


| SHOVEI.—W. S. Ketty, care of Mary H. 
Kelly, 534 First Ave., So. Seattle, Wash. Mr. 
Kelly’s invention has reference to a shovel 
particularly adapted for cleaning material from 
|the floor of mills, and an object of his im 
| provement is to provide a reinforced shovel 
jhaving the maximum bracing effect for the 
| least amount of material used. 

| CASTER.—J. W. Hi-rrank, care of N. Y. 
| Orthopaedic Hospital, White Plains, N. Y. The 
invention relates to casters, such as are used 
ne hollow legs of metal bedsteads and like 
| articles, and it provides a caster arranged to 
| permit of conveniently applying the caster to 
| the terminal of the hollow leg and to insure 
| the proper working of the caster when moving 
the bedstead or other articles about. 

| CORK EXTRACTOR.—V. Harniscu, via 
| Bellognardo 16 Trieste, Vienna, Austria. In 
|removing corks from bottles with a screw- 
like extractor, it often happens that no por- 
| tion of the cork is removed when the extractor 
|is drawn out, except that held between con- 
volutions of the screw. The cork puller must 
|then again be inserted, which is done with 
difficulty, and the cork afterward removed, 
often in sections. Sometimes the upper half 








CORK EXTRACTOR. 


Minn. | 


is removed by the corkscrew while the under 
|} remains in the neck. This is due to defect in 
the cork, and because the upper portion of 
the neck is often constructed so that the 
lower portion of the cork offers greater resist- 
ance than the upper, in removal. The invent 
or, as shown in the engraving, overcomes these 
difficulties by constructing the lower portion 
of the screw of a greater diameter than the 
upper. 


Household Utilities, 


SANITARY CLOSET.—J. J. Granam, 116% 
Florida Ave., Jacksonville, Fla. The present 
invention has reference to improvements in 
water closets, and particularly to closets ar- 
ranged in an outhouse, and has for an object 
to provide an improved structure in which a 
vent pipe is provided and means for causing 
proper circulation of air. 

EXTENSION CURTAIN POLE.—J. Kroper, 
107 E. 17th St., Manhattan, N. Y., N. Y. This 
invention provides a pole, more especially de- 
signed for use between the jambs of doors or 
windows, and arranged to permit of conveni- 
ently placing the telescoping pole sections in 
position on supporting brackets and locking 
said pole secticas on said brackets to prevent 
accidental disengagement. 

Machines and Mechanical Devices, 

BOOK COVER CLEANING MACHINE.—C. 
J. Ricu, Norwood, Mass. An object here is 
to provide means whereby the surplus golé or 
other filling substance may be rapidly and 
positively rubbed off the finished surface, and 
the device has for a further object, to pro- 
vide means whereby gold or other material ad- 
hering to the rubbing tool may be brushed off 
the tool. 











COTTON COMPRESS.—W. Hitt, Alexan- 
dria, La. The inventor provides a compress 
with means for moving one of the compressing 
members upon the article to be compressed, 
at a relatively high rate of speed, and pro- 
vides connections between the moving members 
of a compress to secure a relatively rapid rate 
of movement of one of the members and there- 
by diminish the time required to operate the 
compress. 

TRANSMISSION DEVICE.—T. H. WILL- 
IAMS, Buxton, Iowa. The improvement com- 
prises a driving member and a driven member 
so connected that the driven member can 
be turned either in the same direction as the 
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TRANSMISSION DEVICE. 


driving member or in the reverse direction, 
or caused to remain stationary without dis- 
connecting any of the component parts of the 
transmission device which are used for im- 
parting motion from one member to the other. 
The speed, when the driven member is turning 
in the same direction as the driving member, 
can be varied or adjusted to any extent. 


Prime Movers and Their Accessories, 

BEARING.—W. I. Curnnick, Trenton, N. J. 
This invention provides a bearing which can 
be applied to all the various purposes for 
which bearings are used, which is strong, com- 
pact and light, and which can be rapidly ad- 
justed by a simple manipulation, to take up 
wear and to fit the bearing exactly to the 
member journaled therein. 


Railways and Their Accessories, 

MAIL BAG CATCHER.—F. Hansen, Wood- 
bine, Iowa. This mail bag catcher of the 
hook or crane type is for use in connection 
with fast moving mail cars to take up mail 
bags from the station apparatus. One of the 
objects of the invention is the employment of 
a retaining device which is automatically 
tripped by che bag as it reaches the elbow of 








MAIL BAG CATCHER, 


the hook, and thereby grips the bag and re- 
tains it on the elbow, said device being easily 
set in operative position and so held by a 
latch which is struck by the bag to release the 
retaining device. 

BOILEZER.—F. Evizonpo, Contruas 28, Ma- 
tanzas, Cuba. The object of this inventor is 
to provide a boiler more especially designed 
for use on locomotives and arranged to pro- 
vide a large heating surface, to insure a rapid 





LOCOMOTIVE BOILER. 


circulation of the water, and quick generation 
of steam, to avoid exposure of rivets to the 
heat of the burning fuel in the fire box and 
thus reduce leakage to a minimum, to permit 
easy cleaning of the boiler, and to avoid in- 





crustation. 


CAR FENDER.—W. T. Watson, 616 Davie 
St., Vancouver, B. C.. Canada. This inven 
tion provides an attachment whereby the oper 
ating apron of a scoop fender is lifted from 
tripping contact with obstructions on the road 
bed other than accidental obstructions which 
it is intended should operate the fender; and 
provides means for avoiding the operation of 
the scoop fender by ‘tnequalities of the road 
bed, or employment of a gate construction 
dangerously raised to avoid said inequalities. 


Pertaining to Vehicles, 

HORN FOR MOTOR CARS, MOTOR 
CYCLES AND CYCLES.—5E. Tests, 18 Rue 
des Bois, Paris, France. The purpose here 
is to provide a hooter (such as is used on 
motor cars and other vehicles) capable of 
being caused to emit a number of different 
notes or sounds, and wherein the change from 
one note or sound to another is produced auto- 
matically by successive pressures on air buib. 

TIRE SUPPORT.—A. Harnisureckes, care 
of Frey, Welman & De Bruler, Evansville, 
Ind. This support is for use on the side or 
rear end of an automobile for safely carrying 
one or more extra tires held on a demount 
able rim and arranged to permit of conveni 
ently placing the tire and its rim in position 
on the support and carrying it safely along. 
and to allow of removing the tire whenever 
needed for replacing a wornout or burst tire. 

JUMP SEAT FOR GO-CARTS.— Mar 
GarerTe M. Danie.s, 523 W. Ellsworth 8t.. 
Denver, Colo. In this case the invention has 
reference to detachable front seats for go- 
carts, usually termed jump seats. The object 
of the invention is to provide a spring-sup- 
porting jump seat having novel means for 
securing it to the folding frame of the go-cart 
at the front. 

TRACTION WHEEL.—D. B. Husrep, Man 
tua, Ohio. This improvement refers to @ trac 
tion wheel particularly adapted for use on 
agricultural vehicies, and an object Is to pro 
vide a plane band traction wheel having a 





TRACTION WHEEL. 


high degree of traction, which wheel -may be 
readily converted into a rough shed traction 
wheel. The wheel positively grips the solid 
earth beneath the mud or slush when in the 
form of either a rough shed or a plane band 
wheel. 

TIRE FASTENER.—L. G. FLemine, Tarry 
town, N. Y. The inventor provides an im 
proved tire fastener more especially designed 
for use on automobile wheels and the like, 
and arranged to permit of securely fastening 
the tire in place on the rim of the wheel or 
quickly removing it therefrom for repairs or 
other purposes. 

AUTOMOBILE NUMBER 
DROP.—G. H. Hewirt, Jnx., care of Kern & 
Ward, 20 Broad St., New York, N. Y. This 
invention facilitates the identification of auto 
mobiles and other motor vehicles in case they 
are involved in an accident or colision, or 
during the confusion following a collision or 
accident when it often happens that the in- 
jured party or the bystanders neglect to note 
the license number of the car, or fail to re- 
member it accurately. 


CARRIER AND 





Norse.—Copies of any of these patents wiil 
be furnished by the ScigntTiric AMenicaN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughiy 
trained to prepare and prosecute a!) patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe- 
cialized, technical, or scientific knowledge re- 
quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 

Monn & Co., 
Patent Attorneys, 
361 Broadway 
New York, N.Y. 
Branch Office : 
625 F Street, N. W., 
Washington, D. C. 
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Keen Kutter 
Safety Rasor 
Wo, Ki 
With Case 
and Twelve 

Blades 
Price $3.50 


TRA marx ec, 1 


Cutlery of 
Known Worth 


Keen Kutter Safety 
Razors are made with 
a “hang” that insures 
comfort and satisfac- 
tion in shaving. 


Keen Kutter bladesare 
made of the finest cut- 
lery steel, ground ex- 
tremely thin, but thick 
enough to shave the 
thickest beard with 
-ase. Don't experiment 
with razors of inferior 
quality, but safeguard 
yourself by asking for 


the kind marked 


KEEN 
KUTTER 


Feel the edge of the Keen 
Kutter Pocket Knife. Its 
keen edge rings true. It 
holds its keen edge in- 
definitely. Like all articles 
bearing the name Keen 
Kutter, these knives are 
guaranteed to 
give entire satisfaction or 


positively 


money back, 


“The Recollection of Quality Remains 


Long After the Price is Forgotten.’ 
SIMMONS 


Trade Mark Registered gE. ¢ 


f not at your dealer’s, write us. 


SIMMONS 
HARDWARE CO., Inc. 


St. Lewis, New York, 
Philadelphia, Toledo, Minneapolis, 
Sioux City, 


Wichita. 
Pocket Knife 


No K3036 
Price $1.50 











Price Maintenance and Modern Merchandising—I 


Price Fixing by a Monopoly and Price Fixing by a Single Manufacturer 


By Waldemar Kaempffert 


first of a series of short 


HIS is the 
way the economic necessity of fixing and maintaining the 
Verchandising methods have changed within the | Co. for advice in regard to the best way of 


kinds of manufactured products, 


articles intended to set forth in a simple 
retail price on certain 


PATENT ATTORNEYS 


PATENTS 


| If you have an invention which you wish to 
patent you can write fully and freely to Munn 


lust twenty vears—changed chiefly because nation-wide and world-wide selling has | obtaining protection. Please send sketches or a 


been made possible by advertising. In this remarkable development of business, | 
‘conomic discoveries have been made which are not yet widely known, It is the 
| purpose of these articles to set forth these discoveries so far as they affect price 


‘ae oprror. | 


A single term is often used to designate 
two different acts or things, the one good 
that it 

them. 


| and the other bad, with the result 
lis sometimes difficult to distinguish 


‘Politician’ has acquired a sinister 


j me aning in the United States; yet in Eng 


very 


lland a politician is a very respectable 


|}member of the community. So, the words 


| “price maintenance,” “fixed prices,” and 


| their equivalents have come to mean popu- 
llarly “trust control,” whereas business 


}men employ them also to designate a form | 
lof control that is far removed from mon- 
| opolistic domination and that is in reality 
la healthy stimulus to competition. 


Between an agreement of twenty refin- 


ers to sell sugar only at 10 cents a pound 


and the policy of a single manufacturer 
to sell his trademarked or patented arti- 
cles at a uniform retail price there is a 


world of difference. The people must buy 


sugar at the price fixed by the combina- 
ltion of refiners, assuming that they con- 
trol the raw material; for there is no 
jother source of supply But the people 


need not buy the trademarked or patented 
food of the 
there are a hundred 
had, if the 
that the 
should connote both a repre- 


manufactur 
other 


breakfast single 


er: for break- 


fast foods to be price is too 
high It is 


maintenance” 


curious term “price 


hensible and a commendable business 
practice 

When a trust fixed prices, before the] 
Sherman law was effectively applied, its} 


chief consideration was public sentiment. 
Would the print indignant 
editorials 
|lated to inflame the public mind? 
legislators be stirred into activity? 


newspapers 
caleu 
Would | 
These 
than 
the 


and satirical cartoons 


considerations were more important 


a study of market conditions. On 


hand, the manufacturer who makes 
la particular brand of soap, which he per- 
particular kind 
and 
| reputation, must study his market. First 
of all, he the demand for his 
| 
| 


} other 


sonally guarantees, or a 


lof watch to which he gives a hame 


must gage 


trademarked or patented product. Next) 
he must ascertain what competition he 
is likely to encounter. The extent of his 





}market and the number and character of 
his competitors very largely determine the 


| Price at which he can sell his product. 


j lf he fixes his price too high, he auto- | 
|matically cripples himself; for he either | 
limits his sales and thus his income, or 
permits a rival to undersell him. While | 
ithe trust that controls a necessity of life | 
may fix prices to suit itself, unless re- 


the 
must set his 


strained, a single manufacturer, by 


stress of competition, 
that the public will be in- 


very 


| price so low 


duced *o buy and that rivals will be un- 
able to undersell at a substantial profit 
ito themselves. A trust may ignore the 


laws of supply and demand for a time; a 


| single manufacturer must obey them or 
| tail. 
| Pick up any popular magazine and | 
glance through its advertising pages. You 


will find a half dozen more or less similar | 
breakfast foods competing with one an- | 
forth 
least 


several watchmakers setting 
of their timepieces, at 
manufacturers of 

the attraction of | 
and foun- 


other, 
the merits 
three large men’s 
proclaim 
their tailored fabrics, 


tain pen manufacturers who lay stress on 


| clothes who 


several 


| the mechanical excellence of their inven- | 
tions. You find that there is not a 
lvery wide variation in the prices of com- | 
Each 


will 


| peting wares of the same quality. 
manufacturer knows exactly that a retail-! 
ler must make at least twenty to twenty- 
five per cent profit on the advertised goods 
to do business at all; and that the jobber | 
who supplies the retailer must make at | 
fifteen to per cent for the 


least twenty 


| that the loss sustained ‘by price cutting is 


| 
| 
| 
| 


same reason. He knows that he himself 


is entitled to about ten or fifteen per cent. 


Very carefully he studies his manufactur- 


ing processes, his methods of buying mate- 
ial, his system of distribution—all for the 
purpose of assuring to the jobber and the 
retailer, the profit to which they are just- 


ly entitled and of allowing himself a} 


profit large enough to place his business 
on a firm basis, yet small enough to dis 
courage competition. 

It is one thing to fix a price on a well 
known article of manufacture and another 
to maintain it. Before the Supreme Court 
handed down its decision in the Sanatogen 
case, it was comparatively to main- 
price on a patented article. The 
that the 
exclusive right to vend his product, given 
the meant the right 
to fix selling terms and the right to treat 
a price cutter as a patent infringer. Since 
the Sherman law did not apply to patent 
the 


easy 
tain a 
lower Federal courts have held 


by law to patentee, 


inventor stood in a 
But 


him 


ed wares, very 


| weekly 
| Lemont, Ill 


the Sanatogen de 


of his price-fixing 


enviable position. 
cision deprives 
privilege and has placed him on exactly | 
the same footing as the vendor of unpat- 
ented staple products. 

little to a whether 


It matters farmer 


ithe dealer to whom he sells his potatoes | 


retails them at 10 cents or $1.00 a bushel; 
but it matters a great deal to the patentee 
of a widely advertised watch whether his 


selling price is maintained or not. No one 
knows who planted the potatoes that the | 
corner grocer sells; but everyone knows | 


who made the patented watch that sells 
for $50. The farmer spends no money in} 
advertising his potatoes or distinguishing 
them from those of his neighbor. He deals 
But the watch man 
million dol 
name and 


in a staple product. 
perhaps a 

lars a coupling his 
honor with his watch, in guaranteeing its 


ufacturer spends 
year in 


workmanship, in driving home its price. 


His good name and reputation eventually | 


‘ * Py : | 
become his principal asset in business. 


They become a species of property, of 
such value, however intangible they be, | 
that they can actually be sold. If he 


loses his name and reputation, either} 
through his own carelessness or the trick- | 
ery of others, he is in a poor way indeed. | 

Good far | 
more now than they did in the past. Be- | 
fore the of systematic world-wide 
advertising, a craftsman and his handi- 
work were known chiefly in his own com- 


A modern advertiser blazons his 


will and reputation mean 


days 


munity 
name and his pledges in a thousand maga- 
zines, and Millions know 
him by reputation, and if his reputation is | 


newspapers. 


good, he must inevitably prosper. 
One way of robbing a manufacturer of 


his good name is to offer his wares at less 
than the price that he has established by 
foun- 


much expensive advertising. If a 
tain pen that is ordinarily sold at $5, with 
the minimum profit to the manufacturer 
and his distributors, is advertised at 
than the cost of production by some de- 
partment store, the public naturally leaps 
to the that the manufacturer 
has been too grasping, in a word that he 
is not to be trusted. Very few realize 
that widely advertised articles are thus 
sold at ridiculously low prices by depart- 


less 


conclusion 


ment stores and mail order houses, solely 
for the purpose of attracting custom, and 


more than compensated for by ‘an exorbi- 
tant profit on less-well-known goods. 

This policy of trading on the reputation 
of a well advertised article not only in- 
jures the manufacturer, but also the pub- 
lic. How that effect is produced will be 
explained in the next article of this 


series. . 





model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential. 


|Our vast practice, extending over a period of 


more than sixty years, enables us in many cases 


| to advise in regard to patentability without any 
| expense to the client. Our Hand Book on Patents 


is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS 
TRADE MARKS, FOREIGN PATENTS. ete, 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 








Classified Aduetionsests 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AQUATIC DEVICES 


THE AUTO-PNEUMATIC SWIMMING BELT, 
Pat. Self-inflating on adjustment. Weighs 1 Ib. Folds 
5x6 in. Protects sea travellers and lovers of aquatics 
from drowing. $3. Dealers, or 309 Broadway, N. ¥Y 


AGENTS WANTED 


AGENTS: ASK US ABOUT our snappy house- 
hold specialty line that will clear you $30 to $80 
National Aluminum Mfg. Co., Box 3A, 


BUSINESS OPPORTUNITY 


FIRST-CLASS Swedish firm with good relations 
in consuming circles, wants to represent American 
houses for the introduction of patented articles and 
novelties for industry and household Area of activ- 
ity Sweden, Norway and Denmark Offers solicited 
to Harald Westerberg & Co., Gothenburg, Sweden. 


INSTRUCTION 


_LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. We can positively show 
you by mail how toincrease your salary Prospec- 


tus free. Page-Davis Co., Dept. 89. Chicago, Il. 
PATENTS FOR SALE 
U. 8S. AND CANADA PATENTS FOR SALE. 


Match safes. Low price Models. Will be sold 
everywhere. Principals only. For information write 
F. Kotraba, Westchester, N. Y. City 


HAVE YOU A PATENT TO SELL? 
interested in my proposition 


You'll be 
Write now for free 


particulars. F. Walfred Johnson, 318 W. Washing- 
ton Street, Chicago. 
PORTABLE BUILDINGS 
AUTOMOBILE-HOUSES, PRETTY, PORT- 


ABLE. 14 sizes, Wood and Steel. Well built and 
sold at honest prices. Write before you buy. J. A. 
Catherman, Beaver Springs, Pa. 


INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the pame and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not res- 
pond promptly the inquiry may be repeated. 
Muwyn & Co., Inc. 


Inquiry No. 9301. Wanted the names and ad- 


| dresses of a few concerns who can do machine em- 


broidery according to the design furnished, at reason- 
able rates. 

Inquiry No. 9302. Wanted the address of the 
manufacturer of the Greenfield flexible armored con- 
ductors or cables. This is a double galvanized, spiral 
conductor or cable. 

Inquiry No. 9303. Wanted the name of manufac- 
turer who could make newly patented articles made 
from 13 to 22 gage sheet aluminum. 

Inquiry No. 9304. Wanted the names and ad- 
dresses of manufacturers of a second hand bag 
cleaning machine on the ordef of a carpet cleaning 
machine. 

Inquiry No. 9305. Wanted the name and address 
of concerns making paper letters and figures. 

Inquiry No. 9306. Wanted small hardware and 
other specialties to be sold in notion and grocery 
stores. Wanted to buy wholesale. 

Inquiry No. 9307. Wanted to ow a@ machine for 
honing and stropping safety razor blades on a com- 
mercial scale. 

Inquiry No. 9308. Wanted woven glass fabric for 
manufacturing purposes in large quantities. The 
glass is spun. 

Inquiry No. 9309. Wanted to buy small woven 
tubing of small diameter for use over the temples 
of spectacles where they go around the ears. 

Inquiry No. 9310. Wanted addresses of manu- 
facturers of good selling articles for mail order busi- 
ness catering to the trade of agents. 

Inquiry No. 9311. Wanted names and addresses 
of manufacturers of hatpin heads made of colored 
glass; also medals of all shapes. 

Inquiry No. 9312. Wanted to buy a machine 
which will pick up a weight the size of a lima bean 
by vacuum process. Must be able to pick up dust, 
gravel, etc. Must be operated by electricity and be 
easily portable. 

Inquiry No. 9313. Wanted to buy Leather Held 
Horse Shoes used temporarily when shoe cannot be 
nailed on. In other words a Leather Boot with iron 
shoe at bottom—strapped over horse's foot. 

Inquiry No. 9314, This enquirer is in the market 
for some patented articles which he could purchase 
and manufacture with an investment of from $5,000 
to $10,000. The name of the party wili be supplied 
to any of our readers on application. 

Inquiry No. 9315. Wanted the name and address 
of a concern manufacturing novelty ink wells. 


Inquiry No. 9316. Wanted the names of manu- 
facturers and manufacturers’ agents who make pat- 
ented articles and other useful devices which appeal! 
to the public and which can be used in a mail order 
business and by canvassers. 
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An automobile, to give entire satis- 
faction, must be equipped with an 
entirely satisfactory electric starter 
and lighting outfit. 


The engineers who design automobiles 
They realized the demand 
for some kind of a starting device last 
* self-starter 


know this. 


season; as a result 1913 is a ‘ 
99 


year. 


But because they could not foresee the 
public clamor for starters years ago and be- 


The Aplco system is not the 
hastily constructed kind. 


Vincent G. Apple designed an 
electric starting and lighting 
system in 1900, and it has been 
carefully developed in the inter- 
vening years. He might have 
put it on the market years ago, 
had he not determined never to 
allow any device to leave the 
plant with the name Aplco upon 
it until it was perfect in every 
detail. 


The motor car builder’s pres- 
ent preference for the Aplco sys- 
tem is not based upon expensive 
advertising. The selling price of 
Aplco devices is not made up of 
items of this nature. It is the 
materials—the very best to be 
had anywhere—the workman- 
ship, the “‘know how,’’ which 
accounts for Aplco quality and 
Aplco price. 


Mr. Apple’s long training in 
electrical work for motor cars 
and motor boats has enabled him 
to make economies in manufac- 
ture which his competitors have 
entirely overlooked, because 
they lacked that training. 


His personal supervision of his 
corps of engineers has enabled 
them to work out his ideas 
and get for the automobile 
manufacturer and his patrons— 
the public, the benefit of these 
economies. 


cause the manufacturers of electrical devices 
could not foresee it, some engineers thought 
they were obliged to accept as ‘‘standard 
equipment’’ on the cars which they de- 
signed for 1913, starting and lighting systems 
which they themselves knew to be still 
undeveloped. 


The Aplco Starter 


will be the preferred starter on 1914 cars. Here are 
some of the technical features that commend it to 
automobile engineers: 


The one-unit system 


The one-unit system used for the Aplco is the compact, 
ever-reliable system of the electric manufacturer who knows how 
to combine these perfectly natural units into one mechanism. 
The two-unit system can only be regarded by experienced en- 
gineers as a make-shift, justified to its manufacturer because of 
cheaper construction; because he has to rush on the market to 
meet the big demand. 


A 24-volt machine 


The repeated tests and study on the starter question that 
have been going on in the Apple factories for ten years have 
convinced their corps of engineers that anything less than 24 
volts will not give the best service. This added voltage gives 
additional power for starting purposes and through the controlier 
retains the 6 volts for lighting, ignition and signaling. It gives 
its charging rate at low car speeds and eliminates too strong a 
pull on a small battery. 


The two wire cable plan 


The Aplco systems are built on the two wire cable pian. 
The return copper cable system eliminates numerous grounds. 
The one cable system makes almost impossible the dimming of 
lights, which is one feature of the Aplco two wire plan, and 
the connecting of dash and tail lights in series so that the driver 
can determine from the seat whether or not the tail light is 
burning. 

“It never stops starting” 


If you are getting ready to buy a 1914 car with the most 
reliable equipment, you should not be satisfied with a so-called 
6 volt starter, nor a one wire system. They have a lot to do with 
real service from a starting system. 


We can help you to bring your present car up to date by installing the Aplco electric lighting system 
and Aplglow lamps, which penetrate dust and fog. If you don’t know the Apple service station in your 
locality, you should, and we will tell you if you ask. 


The Apple Electric Co., 62 Canal St., Dayton, Ohio 
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Something New and Vastly Better 





Cold Drawn 
Sherardized 


STEEL 


Steel. 





Drawn from Rolled 


Not a cast iron 


product. 
Then Sherardized 


to prevent 
corrosion. 
Leak-proof under 
ANY pressure. 


UNIONS 


Pat. Applied For. 


\ union that will not crack as cast unions do. 


A union that has a perfect, 


steel against soft brass. 


leakless seat—densified 


A union that is tapered to fit standard pipe taper, so 
that all threads are in perfect mesh. 


Here, 


at last, is a pipe union that expands and con- 


tracts under alternate heat and cold the same as the pipe, 


and will not stretch and assume a permanent 


malleable unions do. 


sé > 


set as 


The Sherardizing process not only coats it with zinc, 


but actually makes a zinc alloy of the steel. 
ardizing is done after threading, 
threads from rust and corrosion. 


wnd 7 


This Sher- 
thus protecting the 


r full particulars and prices on this new leakless, rustless, 


high pressure pipe union. 


MARK MANUFACTURING CO. 


1903 Dempster Street 


EVANSTON, ILLINOIS 
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No camerr ts so good as the Graflex for making 
pictures of children. Indoors or in the shade 
snapshots may be made fast enough to 
secure perfect pictures. 


a 





You can photograph on dark days when you use 
a Graflex. This picture was made on a rainy. 
heavily clouded day in December. 





The Grajflex ts bed for those who 
“hunt with a camera.” 





On clear days, when the sun ie shining, the 
Crafles will make pictures in 1-1000th 
of « second. 





The GRAFLEX makes 
better photography pos- 
sible by eliminating the 
uncertainties. 
scale and 
done away with. With 


the 
finished picture, up to 
the instant of exposure 
right side up. You know 
to a certainty that the 
picture is in focus, with- 
out having to guess the 
distance between the 
camera and subject. 


The 
Plane Shutter works at 
any speed from 


FOLMER & SCHWING 


Focusing 


“finder” are 


GRAFLEX you see 


image full size of 


GRAFLEX Focal 


° ’? 
“time 


1-1000th of a second. 


Send for Illustrated Catalog. 


DIVISION 
Eastman Kodak Co. 
ROCHESTER, N. Y. 








To the South Pole With the 
Cinematograph 
(Concluded from page 561.) 

“Of all the scenes cinematographed in 
the Antarctic, that of Mount Erebus was 
the most difficult to secure. It would have 
folly to drag the heavy apparatus 
up the voleano’s side, but by a stroke of 
luck, and through a _ special tele- 
scopic-lens, taken especially to record the 
beautiful clear film 


been 
good 
voleano, a was ob- 
tained. 

“Once when I was securing a film of a 
of young skua-gulls in their nest at 
close range I was attacked by the 
parents so furiously that I almost 
One of the pair swooping down 


pair 
very 
was 
laid out. 


at me, struck me such a blow in the eye 


suffered most acute pain, and at first 
feared for the sight of my eye. 
“On another occasion, when endeavor- 


ing to induce a seal, weighing perhaps a 
half a ton, to pose for a picture, it sud- 
| denly evinced the most determined objec- 
itions to the proceedings and lunging out 
it seized hold of my leg, throwing 
Its teeth went through 





lat me, 
}me to the ground. 


lall of my clothes and drew blood, but I 
}was not hurt, owing to the fact that I 
| fell. Had I not done so, I think my leg 


would have been broken. 
is the only 
| dell seal ever having bitten a man. 
I certainly invited the trouble, 
| probably deserved what I got. 
| “The queer little penguin 
| of a corpulent old gentleman, dressed in 
}immaculate white waistcoat with 

|top coat. These birds are unable to fly, 
| their wings being merely flappers. Their 
| habits - greatly primitive man- 
| kind, in that the male selects his mate 
lat certain periods of the year from among 
who assemble on the 
| hillside to be inspected by their future 
llords and masters. The little chaps saun- 
|ter up and examine the maiden fair with 
and when 


How- 
| ever, and 
reminds one 


satiny 
resemble 


}countless females, 


}no mean degree of intelligence, 
| they decide upon proposing the male sal- 
~~ off and picks up a stone which he 
brings and deposits at the feet of her 
ladyship, emblematic of his ability to pro- 
vide a nest for their young. She ignores 
him for until finally he has 
piled up quite a mound of stones, and 
| then quacks her approval and acceptance, 
jand off they go to establish a 
lon the hillside.” 

It is unnecessary 


some time, 


bungalow 


to point out the tre- 
mendous broadening of interest which is 


with its wing that for an hour or two I} 


| plete in every detai' 


This, I believe, | 


instance on record of a Wed-| — telegraphy, patents and copyrights, chemistry, astronomy 


| 











effected by the cinematograph in such an} 
Seott. Time} 
perilous | 


| expedition as that of Capt. 
the 
lveyages of discovery 
{thought worthy the 
however, when the pioneer may train the} 
leyes of all the world upon the windows | 
which he is laying here for the first time 
by his efforts, the risk is justified. He is 
not storing up experience for himself 
alone, but for the whole of mankind. His 
matter of paramount 
be- 





was when results of these 
scarcely | 


Nowadays, | 


were 


cost. 


success becomes a 
interest and importance to everybody, 


cause it is a success in whose benefits we 


can all now share. 

Mr. Ponting, when taxed with the ques- 
tion: “Did you learn the art of photog- 
raphy in your native land?” : 


replied, “No! 
I learned most of my photography in one 
lof the finest countries on earth—Cali- 
fornia. I lived there, ranching and min- 
ing for about ten years, and there is prac- 
tically no branch of photography that I 
have not studied in that land of perpetual 
sunshine and flowers. My work in South- 
ern California attracted the attention of 
York publishing house which 
made me an offer to travel around the 
world in their interests. This offer was 
followed by others, and since then (1900) 
I have traveling and illustrating 
everywhere—in thirty different lands. 
These travels involved every possible kind 
of photographic work and in every con- 
ceivable climate. I have had to take tele- 
photographs of mountains 70 miles dis- 
tant, and to go to the other extreme, 
micro-photographs of almost invisible ob- 
jects. I have worked in the reeking, stif- 
ling jungles and swamps of Java and on 


a big New 


been 














the plains of Manchuria, where the air 


Valuable Books 


The Modern Gasoline 


Automobile 

ITS COST Ne REPAIR MAINTEN- 
By VICTOR W. PAGE. Octavo, 693 pages, over 400 
illustrations and folding plates. Price, $2.50. 

© The ant couples , practical and up-to-date work — 

lor owners, operators, r 

cclunen and all chase whe are connected with the cuaedite 

industry in any ca ehable 

information on phases of —y' aul 








i ace : spar 
necessary, etc., has been ap ag Ys op en 
ie to do and how - when to do it. Nothing has been 

ed. work is superior! o 


omitted, no detail has bee 
any treatise heretofore pu and is right up to date and ccn.- 





Scientific American 


Reference Book 


EDITION OF 1913. 
Compiled and Edited by ALBERT A. HOPKINS and 
A. RUSSELL BOND, | 2mo., 597 pages, 1000 illustra- 
tions. Price, $1.50. 
A handy, compact, reliable and up-to-date volume for every- 
y reference, containing a remarkable aggregate of facts, statrs- 
tics and readable information along industrial, commercial, scien- 
tific and mechanical lines of interest to everyone. This volume 
is a rev nature of facts and figures relating to popu- 
iaen. manufactures, commerce, fi ipping, minin: 
agriculture, education, aviation, armies and navies of the w: 
Panama Canal, office affairs, telephony, telegraphy and 


ume, meteor . mechanics, weights and measures, ai 

of other subjects. It will prove invaluable on the desk 
of the business man as well as the library of the home. No ex- 
pense or effort has been spared to make it interesting as well as 
authontative. 


Wireless Teale and 
Telephony Simply 
Explained 


By ALFRED P. ORGAN. 
illustrations. Price, $1 








12 mo., 154 pages, 156 
@ A popular, practical and ik worded treatise embracing 
con and detailed explanations of the theory and practice of 
modern radio apparatus and its present-day applications. The 
author has filled a long-felt want and has succeeded in furnishing 
a o- comprehensive treatise for the operator, both amateur 
1d professional. A close study of its pages will enable one to 
mater all the details of the wireless transmission of messages and 
to and construct his own apparatus. Although ae bend on 
scientihc principles, no attempt has \ opel made to give mathemab- 
cal a. It is written so that it can readily be under- 
© Mee whe oe ast tos hnical at the same time is 
sufhciently com; ¢ and practical to be studied advantage- 
y sd the ambitious coune engineer or experimenter. 


The Scientific American 
Handbook of Travel 


With Hints for the Ocean Voyage, for + nee Tours, 
and a Practical Guide to London and Pai 
Comviied 4 Edited by A'.BERT A. HOPKINS. 12 
503 500 illust. tions. Price, flexible cloth, 
$2.00; full flexible leather, $...50. 
@ This is an indispensable companion for the European tourist, 
and contains more misc on travel and sub- 
jects of interest to mame than can easily be found in any other 
form. wink = pa ide that has been pu 
is not intended to take e of descriptive guides, me 
complement to all of Thong It also forms an excellent ref 
volume for all in any way ee in — 
tion, as it contains many facts 
readable form, and tells you exactly =. = : bene wanted to 
know about the trip abroad and cod the am sae Excellent 
maps of Paris and London, a complete aut roadmap of 
Europe, and several other maps are included in a pocket at the 
erd of the book. 


The Scientific American 
Cyclopedia of Formulas 


Edited by ALBERT A. HOPKINS. Octavo, 1077 
15,000 Receipts. Cloth, $5.00; half morocco, 





io ant navi- 

















Concrete Pottery and 
Garden Furniture 


By RALPH C. << 16mo., 
illustrations. Price, $1.50 


196 pages, 140 


aa It tells how to make all kinds of concrete vases, 
saute Tancen, ait, Pell groctel instesions, ere Geen for 
constructing and niching the diflerent kinds of molds, making the 
wire forms or frames, Z mixing the ingredients, cover- 
shenaanel a ae mous objects. With the informa- 


information on color work 
ee Cakanatbanaaa 








Any of these books will be sent post- 
paid on receipt of advertised Lamas 


MUNN«& CO., Inc., P ublishers 
361 Broadway, New York City 
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VACATION CRUISES 


Special Summer Rates, 
Now In Effect 


Cuba, Jamaica 


and the 


PANAMA 
CANAL 


Hayti, Colombia, 
Costa Rica, Nicaragua 






Weekly Sailings by new, fast 
Twin-Screw steamships Carl 
Schurz and Emil L. Boas and 
the well-known “‘Prinz”’ Steamers 
of our 


ATLAS SERVICE 


11 to 18 DAYS 
25 DAY CRUISES : 
CUBA, JAMAICA, Round Trip $75 
PANAMA CANAL, Round Trip $110 





















Delightful Summer Cruises to the 


Land of the 
Midnight Sun 


by the large Cruising Steamers Victoria 
Luise, Furst Bismarck and Meteor. 
Leaving Hamburg during the moaths of 
July and August. Visiting Iceland, Spitz- 
bergen, North Cape, Norway, Scotland 
Orkney and Faroe Island. 


Duration 11 to 25 days. 
Cost $56.25 and up. 


mperator 


Newest and largest steamship afloat. 
50,000 Tons, 919 ft. 98 ft. beam 


of the 
Hamburg-American Line 


Now in Regular transatlantic service. 


















In addition to the well-known features 
of modern ocean steamers there is a 
Ritz-Carlton a la carte Restaurant, Ball 
Room, Grill oom, Private Dining 
Rooms, Pompeiian Bath, a Swimming 


Pool and a Gymnasium. 


Cruise Around 


the World 


Through the Panama Canal 


By Twin-Screw S. S. Cleveland, leaving 
New York January 27th, 1915. 


135 days—$900 and up. 


Register your engagements now. 
Good rooms will soon be taken. 





Write for beautifully illustrated books 
stating cruise. 


HAMBURG-AMERICAN 
LINE 





41-45 Broadway, New York 
Boston Philadelphia 
Pittsburgh Chicago 





San Francisco 


St. Louis 


|explosive’s being stolen, e. g., 
| ful’ purposes, 


| danger, while the presence of considerable 
}amounts of oxygen in the form of liquid 


| arrangements of the mine. 
| coal 


| for 


W ITH a 
surface 
| Sistance 
| are 
|a roadbed material consisting of an inti- 
|mate mixture of 
|the shape of a wiry or fibrous mass such 


‘A Septuagenarian Arctic Explorer 


|his party, 
| survivor of that enterprise, has purchased 


| Seattle, 





| 
}is so dry that the skin actually cracks. 
The most picturesque and altogether in- 
teresting section of the world that I have 
ever visited is the South Polar Conti- 
nent.” 


Blasting With Liquid Air 
(Concluded from page 564.) 


The liquid air is kept ready for each 
blast hole in a special small flask contain- 


ing a weighed quantity. These flasks 
carry at their opening a flexible metal 
tube with conical point into which the 


central supply tube is fitted. All that is 
required for charging then is to lift the 
back end of the flask, when the liquid air, 
under the pressure of its own products of 


vaporization (like mineral water under 
the pressure of carbonic acid) rises 
through the metal tube into the supply 


tube and through this into the cartridge, 
entering there between the individual par- 
ticles of the charge, ready at the very 
| moment explosion is started by electric 
| ignition, to combine with the components 
| of the cartridge in an explosion of ter- 
|rifie violence. The completion of the 
| charge is readily ascertained by the cessa- 
tion of the fizzing noise under which part 
fe the liquid air escapes from the blast 
| hole as a white fume. 
This thus 
| difficulties experienced 
|to use liquid air as 
readily prepared 





eliminates all the 
in early attempts 
an explosive. Being 
cheap process at 
|} the place of consumption, in fact, in the 
very gallery where it used, it 
| does away with the lamentable accidents 
inseparable from the transport and _ stor- 
ing of dynamite above ground. 
Furthermore, there is no possibility of the 
for unlaw- 
manufacture of 
with 


process 


by a 


is to be 


or below 


nor is the 


the explosive itself connected any 


air is a valuable addition to the salvage 


By the cheap fuel available in 
the operation of a liquefac- 
plant will be cheapened sufficiently 
liquid vir to 
with the ordinary explosives. 


using 
mines, 
tion 


compete successfully 


A New Road Material 


of obtaining a road 
which will give a better re- 
experiments 
France with 


view 


to automobile traffic, 


being made again in 


“jron straw” or iron in 
for 
this 

mortar 


cleaning and 
eountry, 


and 


used 
purposes in 
gether with cement 

Such material ealled “ferro-cement,” 
and it appears that tests as to its fitness 
for road surfaces are giving good results. 
But the iron is not the usual kind found 
in commerce, but is prepared specially for 
the purpose by suitable machines of ap- 
propriate design. It is claimed that the 
resulting material will not an 
expensive one. 


is commonly 


as 
scraping to- 
sand. 


is 


be over- 


T is reported that Capt. Peter Bayne, 

who in 1868S was attached as a seaman 
to Capt. C. F. Hall’s expedition in search 
of the remains of Sir John Franklin and 
and who is probably the last 
old “Duxbury” at 
head an expedition to 
June. Capt. 


arctic schooner 
and will 
Victoria Land, sailing next 


Bayne is 69 years old. 


the 


Coal in Nigeria 


XTENSIVE deposits of coal have been 

discovered at Udi, Southern Nigeria, 
and a survey is being made for a rail- 
way to connect this coal field with the 
river port of Onitsha. Analyses carried 
out at the Impertal Institute in London 
indicate that the Nigerian product has 
two thirds the value of the best Welsh 
coal. This discovery is likely to contrib- 
ute much toward developing the resources 





of Nigeria. 


Correct automobile lubrication is a serious 
problem. But its fundamentals are simple. 
We will cover them in a plain question-and- 
answer form. 

Question: What moves your car? 

Answer: Power. 

Question: What determines your power ? 

Answer: Your motor, your fuel and your lubricant. If any 
one of these factors falls short in full efficiency, you receive less 
than full power. The greater part of the power lost is taken up 
by friction—wear on the moving 
parts. 

Question: What will give you 
the most efficient lubrication? 











|Correct_| Lubrication] 








Answer: An oil of the high- (ersecsea] rower | (Giese | a 





Explenation: in the schedule, letter opposte the © car indicues the 
arade al Gargoyle Mobile! that hens be used. For example “* means 
“Gargoyle Mobiloil A.” “Arc.” means “'Gargovie Mobilo: Arctic.” For off 
clectne vehwles use Gargoyle Mobilod A he rec aunendanons cover 
pleasure and commercial velucles unies otherwise 


est lubricating gua/ity whose 
‘*body,”’ or thickness, is best 















































suited to the feed requirements — —y ey ok 
T 
of your motor. rene | AHAALE nF 
ELIZ FIZ = Riel ais 
. . . r 
Question: Suppose you use oil — arc [Are [Are Are Are rc fare [Ar h~ Are 
. . . erkan re Are Arc] A lAre Are 
f ] Ww ] b t Q lity = ss A acc arctArc are ~ are |Are Are jAve 
oO ower iubrica ing qua U y or Autocar (2 cyl) A lAre] A [Arc] A |Arcd A as A Are 
” r ~— ey) ALELAILE]A Arc] A [Are 
of less correct ‘‘body.’” What so ARR ARAA AE 
2 ALAA A 
are the enalties? aoa A lArcfarclAcc] A [Arc] A fare] A ps 
P ~F Cadiiac (1 cyl.) BIA 
"  (geyt) Pare fare Pre JAre dare |Arc Jar JAre Hare fre 
Answer: Many. Amongthem © Gai ALATA] EY A el & el fae 
- Case . " 
are: Quoimere Hs + Are As A Ar Ar Ms OG 
7 Cole Are |Are | A [Are Are [Are fArcA: 
(1) Escape of the explosion past the “* Meee Alata 
4 4 . Couple Gear A A A A ALATA rei A Are 
piston rings and loss of compression. ee AJEJATETATELAT ALATA 
2 ° ALELALEL A) & ArciArcvAeAr 
(2) Unlubricated cylinder walls at the Ppa SIAL ATELSlAlBlatel a 
. Delaunay-Betlevilie BL ALBIAILBIALBIATBIA 
upper end of the piston stroke. (3) Bx, Linc Asc ase are fave Pare Pare far 
. * Prat BILATALATBIALALATBIA 
Imperfect lubrication of many of the jou BP ELE) E print 
. ~ . EIe ACH ELS ELE| ELE; Ss 
bearings. (4) Excess carbon deposit. Prankin : BIE i fie A Javel  Lare} & far 
(Due to the oil working too freely past &™° ee ary fi Aen 
. 5 ‘ ‘ Giasnm-Logan A lArc] A lAre 
the piston rings and burning in the com- _ Hesea ATA Prclired A Ware] A Havel & are 
1 4 : = ws E E AclE|ELe!2 
bustion chamber.) (5) Excessive oil sistent? AYE Latelare] A [arc] A [are] A fare 
z ie P Hu. m “7” Arc JArc fAre JArc JArcjArc JAre Age gArej Ase 
and fuel consumption. (6) Worn wrist, yc qa” srs 
. - ° . (water) AiA 
pins. (7) Rapid and unnecessary de- — jmematioai HAHAH 
. * ALALALATLAILALALAILATLA 
terioration of your motor. (8) Loose i ALALALATALATALATALA 
. . , : . Jackson ( 2 cyl) A é ° N. 2 R 
bearings. (9) Noisy operation. I e A wes BA, GS po 
Kelly Springficid JAre 
+ y -K E BE | A |Are rc 
Question: How can you deter- “eas ne batclarc Aeleel 
: : . —— play DAT BT AT BT AT BLA 
mine the correct oil for VOUT Kru ALATA|ATALALALA 
= Lanca Bi ASB] ATB \Arc] B lArcd @ lAre 
. ? Locomobile Pare Arc Bare Ase = ace - aon - [Are. 
Car! Loner A] A be ‘ Ar ‘s Rar Parc rege 
Manon ALELALELA A lArcd A [Are 
Answer: By consulting the ‘== Piclwcbclarcl APA A lar] A [As 
Maxwell (2 cyl) E 4 4 
lubricating chart — printed in “?" 4s) B | |B | E frelarc Aree free 
M ALELALETALBIAL BALE 
part on the right. er gh STAT ALALALALA 
° y Michigan . Arc{Are] A |Arc] A lave} A Are 
Question: What assures the re- _ wsers Kee ii Mecclacd WAT ARAL ALA 
° oge ° < Moon ALETA] E PrclArercjArcfArelAre 
liability of this chart ? Naina Alar AJ ATATATATATAT A 
Oldsmobile A . : 4 % a Ba far os om 
= Overiand A E BAre Are fArc jAre fAce [Are 
Answer: The chart is the re- as clases lane ace vce se ace fsc lace 
. So ag ALETAL EL AT ETA feel A [are 
It of the most far-reaching and "Kae AJA[AT TALS 
sult of the mc g ays 
Peerless Marc Are JAreJAre Jc [Are JArcdAre JAre lAve 
most thorough study of automo- Prin A far free UA pre Arf re 
. . . Pope Harttord A | E ParcdAre Arc jAre [Are }Arc fare jane 
bile lubrication that has ever frm. AAA eae a 
b ] k oan ALATAL ALA lbctach T- 
een undertaken. ao coe 
Rosas A lave A [are] A arc] A fare Pave 
, _ A lace 
It was prepared by a company whose Reo ALAA fe A fared A fare] & far 
authority on scientific lubrication is re- Ses... ALB L AT ELA) & ParctArctarctire 
cognized throughout the world—the Ss, Parc fre red Parc & Pare re 
Vacuum Oil Company. pM... A Gd ed 
; . «Stearns. . A] A Prctare] & lard A red. f 
It was prepared after a careful analysis .“_. ;Keie psi fr Ac rear eae 
of the motor of each make and each ‘#tPapon i pected AT ATA) A AE 
model of American and foreign car. Rea aS : 7 : 7 a Are ve fejare 
° . . Thomas A 
The superior efficiency of the oils For suse A] BLA] © Brctivctareianc pices 
specified has been thoroughly proven by ™™*(x.; ae is prac heys ad 
Winton re jArc rc #. 








practical tests. 

Tf you use oil of lower lubricating quality 
or of less-correct “body” than that specified 
for your car, your motor faces unnecessary 
friction, loss of power, and ultimate serious 
damage. 

In buying Gargoyle Mobiloils from 
dealers it is safest to purchase a full bar- 
rel, half-barrel, or a sealed five-gallon or 
one-gallon can. 






obiloil 


A grade for cach type of motor 


h fi ‘bo; 
Look for the name and the red Gar- 4c) Garsoyhe Mobileil "A", Garwoyle Mobiloil “ B°, 
goyle on the container. zie loll “* D” p— Mobiloil “E”” 





A booklet, containing our complete 
lubricating chart, together with points on 
lubrication, will be mailed on request. 


They are put up in 1 and S galkm sealed cans, in bali 
barrels and barrels. All are branded with the Ga 
goyle, which ia our mark of manufactare. They 
can be secured from all rejiable garages, automoliie supply 
stores, and others who supply lubricants. 


VACUUM OIL CO., Rochester, U. S. A. 
BRANCHES: 

DETROIT BOSTON NEW YORK CHICAGO PHILADELPHIA INDIANAPOLIS MINNEAPOLIS 

Ford Bidg. 49 Federal St. 29 Broadway Fisher Bidg. 4th 4 Chestnut Sts. Indiana Pythian Bldg. Piymouth Big. 


Distributing warehouses in the principal cities of the world 











June 21, 1918 





In answer to your demand 
our engineers have built 
More Mileage” Tire 


Perfect 3-Point Rim Contact 


Our Engineers have built up 
and torn down thousands of ex- 
perimental tires to give you a 
road-resisting More Mileage 
lire a tire in which each thread of 
fabric and every ounce of rubber would 
be combined to vive you the greatest 
strength and resistance—and the result is 
Perfect 3-Point Rim Contact. 


. | No \"TS 
Diamond (cinen! Tires 
made of Vitalized Rubber 


Our Chemists discovered how to get a 





» rubber that retains all the young, 
gor of the pure gum, with no loss of 
ty—Vitalized Rubber. 

THREE 
Add to these advantages the No-Pinch ", POINT 

Safety Flap for inner tube protection, and, + 
if you wish, the now famous Diamond Safety mo Pinch 
Squeegee) Tread, and you have the ideal More speutee 


Mileage Tire you have demanded 


Se this time buy Diamond Vitalized 
Rubber Tires—you can get them 
> Pr Cross section of Diamond Safety 
to fit your rims from Tread Tire 


pute? *UB6, 
.) ° 





| 
yA VEN USpencits 
| 
7 PENCILS 
Fits Your Rifle FREE SAMPLE 
Double the enjoy- 
ment of your hunting 
trip or target practice. 
Attach a Silencer and | 
cut out the noise. Makes your 
| 





sent on request to prove t 






hat 
w gt WRITE SMOOTHEST 
ENUS WEAR LONGEST 
ERASE CLEANEST 
17 biack gradations and 2 copying. 


Write for soft, medium or hard 
American Lead Peneil (o.. 217 Fifth Ave., 


















aim more accurate, Stor s 
flinching. For target practi seuiiauninieeienamis 
Sead to Us F or Free Book | SELENIUM AND ITS REMARKABLE 
Rated 580 Ghastioess hase shed game PROPERTIES are fully described in Scientific 
fire.” It's mighty interesting reading. A American Supplement 1430. The paper is illustrated 
(pay t iP eaten | by numerous engravings. Price 10 cents. For sale 


MAXIM SILENCER COMPANY 
94 Huyshepe Ave., Hartford, Conn. 


hie name—you'll be quickly supplied Munn & Co., Inc., and all newsdealers. 























“H-C”” RECEIVERS FOR 


Do) Your Printine! WIRELESS OPERATORS 


ards, circulars, books, newspaper. Press $5 , : 
= Larger #18, Rotary, $60. Save anew Big profit Weight only 10% oze. They excel in all 
j rint for or others. All cong rules sent rite the essential features. Fully guaranteed 
| actory for press catalog YPE, cards, paper ~ . 
outfits, ¢ THE PRESS CO., Meriden, Conn Send for Booklet S20z 


THE HOLTZER-CABOT ELEC. CO. 














al Chicago, Ill. Brookline, Mass. 

Patented Article Wanted | ‘— a = 
Mal eidioes te thek eee te ie 

Will pay a g rice, A. FORBES, Box 773, New Work | <j> Men Who Know <j> 

RETAIL ADVERTISING 


WINDOW TRIMMING 
SHOW CARD WRITING 


Earn from $25.00 to $100.00 per week as they pro 




















ELECTRIC LIGHTING FOR AMATEURS 
How a small and simple experimental installation can 
be set up at home. Scientific American Supplement 
1551. Price 10 cents. For sale by Munn & Co., 

gress. No other line of study offers such great 


Inc., and all newsdeaiers. 
opportunities considering cost and time required 
Te for learning. We thoroughly teach these branches 


CLARK'SORIENT CRUISe i besetccietcacr crea 
| ECONOMIST TRAINING SCHOOL 


by sumptuous “Rotterdam, 24,170 tons; 16th annual; Feb. 2; 231-243 West 39th Street, New York City 
64 days. $06 o uding hotels, guides. drives. shore tri Ds < | > «< 
t ys F. C. CLARK, Times Bidg., N.Y 























EPICYCLIC TRAINS, hich ni 
SEORET * ANITARY i . SIMPLE part in toothed gearing, are ‘ably ich pay an ‘Soeunbe 











No one need ever overhear your y 
conversation. Every business | | American Supplement 1524. Price 10 cents. For | 
man—every phone user needs it. 


SEND TODAY FOR THE WHISPERING sale by Munn & Co., Inc., and all newsdealers. 


Zxe 10 DAYS FREE TRIAL 


A device that mukes all p pr 
oes. Quickly and eas ak 
art avd washed [usiant ad 
We ship on approves without » cent 
deposit, Ra t prepaid. DON'T 
ze SD CENT if you are not 





rhe & Agents wante 














ney. Fhe Cotytt Laboratories, 
562 W. Washington St., Chicago. 





Fits 
Any tattreceat 
after using the bicycle 10 days. 


DO NOT BUY viszsccren 


at any price until ecelve our 
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‘LOCKWOOD & ALMQUIST, INC. | 
TIME SERVICE ENGINEERS 
| Manufacturers of 
Eleciric Clock Systems Program Clocks 
Special Timing Instruments 
|| Send for Cat. 33 1 Madison Ave., N. Y. | 


bicycle, and have learned —- 
prices end marvelous new 


i WE CENT *:: = is ror 
by 


thiag will be sent rou + 45 post 

reore mail. You will get much valuable ia- 

formation. Do not walt, write is now 
TIRES, Coaster - © rear 

wheels, lamps, sundries ot hay A 

Mead Cycle Co. »-y: 1-115 Chicaye 








































CHICAGO BEACH HOTEL 


Large, elegantly furnished rooms, overlooking lake and 
parks. Single or en suite, with private baths. Delicious 
meals, exquisitely serve encan of European plan 
Orchestra every evening. " Social enjoyments. Ten min- 
utes’ ride from heart of city. Write for rates. (10) 
Manager, CHICAGO BEACH HOTEL, 
Slset Boulevard, on the Lake e, 


















catalogs illustrating every kind | 


“STAR” iicctecen 
* or Power LA THES 
tin the repair shop, garage, tool 


¥, room and machine shop. 
Send for Catalogue B 


SENECA FALLS MFG. CO. 


= ? 4 separat heets 695 Water Street 
Kindly keep your queries on separate she «Seneca Falls. N. Y..US.A. 
of paper when corresponding about such mat- 


ters as patents, subscriptions, books, et: This are the result of 

will greatly facilitate answering - i Betiat in ee 

A ebdDastian a es 

tions, as in many cases they have to 00 e have: been an the 
years 


ferred to experts. The full name A aaa ess 











heath we ahve en Stent Gast, Mo atteutin 18, 14 AND 16 INCH SWING-CATALOG FREE 
oes Sven Gh overs ae. eee” | THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, O. 


will be paid to unsigned queries Full hints 
to correspondents are printed from time to time 
and will be mailed on request WORK SHOPS 
(12815 R. A. M. asks: Can you tell of Wood and Metal Workers, without 
me whether the moon revolves on its axis or) steam power, equipped with 
not 4. The moon always presents the same 
side toward the earth, and so does not rotate BARNES’ Foot Power 
as we see it But it revolves around the sun MACHINERY 
with the earth, and in so doing presents every allow lower bids on jobs and give 
side to the sun each month So the astronomers greater profit on the work. Machanes 
am that ft — on its — once ye! [ month sent on trial if desired. Catalog free. 
e su rises and sets on eac ) oO e 00 
a oe a oe ! 2 ole ee 
1999 Ruby Street Rockford, lilinois 
12816) L. A. A. says: There is a 
controversy among a number of our villagers | ‘) That Thin Nose “RED DEVIL” 
in regard to a ball after it leaves the gun; some still leads all slip joint pliers in 
claiming the ball after leaving the muzzle rises | popularity, practicability and du- 
slightly from a dead level with the barrel, while ahi; %, 66 98 as 
others claim it begins to fall from the time it soos. che lichat oan tes a _ 
leaves the muzzle of the gun Will you kindly thin a is a plier you will 
settle the question? A. We would refer you to appreciate. 
Scientiric American, Nos. 6 and 7 of vol. 107, 
for an article on the path of projectiles. If you | 
have not these copies in your file, we will forward | 








Established 1872 





Ask your local dealer for it or 


any other ‘‘RED DEVIL” tool. 


We make over 3000 different 


SMITH & HEMENWAY CO. 
215 Chambers Street, N. Y. 


them postpaid upon receipt of 20 cents It is 
very possible that in particular instances there | 3 tools for mechanics. 
is a rise in the trajectory of a buliet above the} D If you want to see a sample send 
line of fire. This ss believed to be caused by | D us 50 cents and one pair only will 
' 
| what is termed ‘unbalanced bullets Despite E be sent you postpaid. 

Vv 
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(12817) J. H. M. asks: 1. lam making a 





the extreme care taken in casting the small} 
lead bullets, the center of gravity of the bullet 
is often to one side of the axis. The twist of the | 

bore causes the bullet to revolve about its axis 

When the center of gravity of the bullet is ‘‘off 

spiral Upon leaving the bore, the bullet flies — 

off at a tangent to the spiral. If the center of | & Strong Patent 
gravity of the bullet were to be at the upper side | 7% “ 

of the spiral at the instant it left the bore, it Diamond Holder 
is very possible that the bullet would rise slightly 

above the line of fire As stated above, this! [he up-to-the-minute Holder—with six 
| would hold true only in particular instances points and a ‘shock absorber.’’ Worth 
and is due to an eccentric ty in the bullet rather k rine al Send f tgeesle 

than to a law of ballistics If the lead bullet nowing about. end for circular. 

were perfect, it would be below the line of fire MONTGOMERY & CO., Tool Mongers 
at all points on its trajectory. 105- 107 Fulton Street New York City 
chemical laboratory balance according to plans in Hild SCHWERDITLE ie CO. 
your Scupriement, and I wish to graduate the 

beam into 40 divisions from center to end and | —: l STAMPS ! ETTERS & FIGURES 
| wish to ask you what each division will read BRIDGEPORT CONN. 
using a rider weighing 1, 2, 5 or 10 milligramm s? 

4. If you graduate the beam of your balance into We manufacture Marat 
40 divisions, each division will represent 140 of INVENTORS Specia.Ties of all kinds, 
the weight of any rider you may use. We have : to order; largest_equip- 
never seen a balance beam divided in this way. ee es ee oo — FREE 
They are always divided into 50 parts and the | THE EAGLE MFG. CO., Dept. A, Cincinnati, O 
value of each division is then 1/50 of the rider 
and if the rider is placcd in the mi dle of a space t CHIC 

between two divisions, the value will be 1/100 of MODELS # ACO MODEL WORKS 


the weight of the rider. This is easily a metric 
division, but 1/ O will not be so easily calculated 


The riders upon chemical balances end al! the 
laboratory balances in common use have a weight Expert Manufacturers 
of 10 milligrammes. One rider only is employed RUBBE Fine Jobbing Work 
This enables you to weigh 0.1 milligramme, and 

PARKER, STEARNS & CO., 


this is as far as you can go withanordinary analy- 


es) 
> Wi 





The balance will not be sensitive to 286- 300 Sheffield Ave. , Brooklyn, N. Y. 


tical process. 
a smaller weight than that. It is not desirable to 
have weights less than the sensitiveness of th» bal- 
ance allows. Thus, you cannot use giamme 
weights upon grocers’ scales, ncr ounce weights 
upon hay scales. 2. Could denatured alcohol be 

. . Inventions 
used for making perfumcs? A. If alcohol is de- = 


natured with wood alcohol, the odor will not be Corli Rustnes.. Ieewers 
s8 s. 2 
agreeable, and will unfit it for use in perfumery. | . 
| and Bottlers’ Machinery 
(12818) J. T. asks: In your issue of The VILTER MFG. CO. 


N 91: (re a ared an article 
lay 10th, 1913, there appeared an article on 899 Clinton Street, Milwaukee, Wis. 


benzol as a corrector of heavy oils for use in 
oil engines. Could we use an oil as heavy as/| @ WANTE To manufacture METAI 
SPECIALTIES, 20 year 
| “ 1 












UNIVERSAL TELEGRAPHIC COMPANY 
industrial Building, Baltimore, 
GENERAL MACHINISTS 
Engineers and Designers of National. Reputation 
Best Screw Machine and Tool We 
Perfected 


THE 











a tar oil, if we combined it with benzol, or would! & 

it need a special vaporizer to vaporize the oil? | 

Or w id it be more economical to mix hameatl Machinery Expert work Complete equipment 
agate, - oe b x DEnZO" | EWG OnE! STAMPING & ELECTRIC WORKS 

with our fuel oil? If so, where can it be obtained? | [PAIS Pa ree te meta Chicago, Ill 
A. You are doubtless quite familiar with benzol 


under its more common name benzine. It will ° & d W k 
dissolve, and make more fluid, most of the other Experimental Mo el or 
and heavier oils which come off in the distilla- Circular and Advice Free 


tion of petroleum at a temperature higher than W 
saree m. Gardam & rdam & Son, | 82-86 Park Place, N. ¥. 


experience im makin; Dies, Tools and Specia 








its boiling point It can be obtained at almost 
every paint store, and gasoline does not differ 
much from it. Gasoline is often furnished when | 
benzine is called for. Gasoline, naphtha, and 
benzine differ in their boiling points. In dis- 
tilling petroleum, that which comes off from 
|70 deg. to 90 deg. Cent. is gasoline; from 80) ————— 


at BR IRICAT ES SE, 


ANYTH HING Clinton Aa 





CH BESLV ACO RUIESTEUSA 
| deg. to 120 deg. Cent., naphtha; from 120 deg. -MASON’S NEW PAT. WHIP. HOISTS 





to 150 deg Cent, benzine; from 150 deg. to 


ave expense bilit t toe s. Ad 
300 deg. Cont., kerosene. si pe and liability incident to elevators. Adop- 


| ted by principal storehouses in New York and Boston 


(12819) F. H. P. asks: Please inform me | Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R. I, U. s. A. 


through your columns of the pumbers of the a ~ 


Screntiric AMERICAN Or Su PLEMENT in which [| 
may find an explanation of the work of the spec- | ELECTRONS AND THE ELECTRONIC 
useene Ali tae ae , | THEORY are discussed by Sir Oliver Lodge in 
roscope | wish an ext nded di cussion of the in- | 
strument and its vario s uses. A. We can send | Scientific American Supplements 1428, 1429, 1430, 
i ° a , | 1431, 1432, 1433, 1434. Price 10 cents each. 


you tw. nty valuable papers upon the spectroscope | | 
m ys ‘ Co., Inc. newsdealers. 
and its uses for $2, and seu you cur Supplement | | For sale by Munn & Inc and all . 


Catalogue, in which on p ges 26 and 70 you will | 
find list of the ar icles. We would : ugges: also Ke | Magical Apparatus 
Young's “Sun,” price $2; and Abbott's mown" | Grand Book Catalog. Over 700 engrav- 


price $2.50. In both these books the subject re- | ings 25c. Parlor Tricks Catalog Free. 
| ceives full notice. MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 

















SS CU CUS 








June 21, 1913 


SCIENTIFIC AMERICAN 











eee 


+e 





0 
‘ syst 
te 

ei Sr ot 


ry 


A 


f 
“Ly 





edn | 


“The Voice of Reconstruction 


When a flood sweeps 
over a vast area, desolating 
the cities and towns which 
lie in its course, the appeal 
for assistance gets a unani- 
mous response from the 
whole country. 


With all commercial and 
social order wiped out, an 
afflicted community is un- 
able to do for itself. It 
must draw upon the re- 
sources of the nation of 
which it is a part. 


In such an emergency, 
the telephone gives its 
greatest service when it 


carries the voice of distress 
to the outside world, and the 
voice of the outside world 
back to those suffering. 


At the most critical time, 
the nearest telephone con- 
nected and working in the 
Bell System affords instant 
communication with dis- 
tant places. 


And always the Bell Sys- 
tem, with its extensive re- 
sources and reserve means, 
is able to restore its service 
promptly, and in facilitating 
the work of rebuilding, per- 
forms one of its highest 
civic functions. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
Every Beil Telephone is the- Center of the System 





VEEDER 
Counters 


register reciprocating 
movements or revolutions 


Cut full size. Bookiet fre« 
VEEDER MFG. CO. 
18 Sargeant St. Hartford, Conn 
Cyclometers, Odometers 
Tachometers, Counters 

ind Fine Castings 
Represe nted n Great Bri 7 
&Co. Ltd., t 


Road, Finsbury Sq., Lonc do n 
E ranc 
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Paris; Germany, Austria-Hungary 
by Ludw. Loewe & Co 








Safety first, then Income 


A NON- 
FLUCTUATING 
BOND 
INVESTMENT 


For SAVINGS or SURPLUS 


@ The chief advantage of a Bond 
investment is the fact that you 
know that you will receive a reg- 
ular fixed income that can be 
counted upon in advance. 











The great thing about this Company's 
6% Gold Mortgage Bonds is the fact that 
they are non-fluctuating — they are not 
affected by “money market” manipula- 
tions; because behind them is the most 
stable security in the werld—select, im- 
proved, income - producing New York 
City real estate. 

@ Principal and interest are secured 
by a General Trust Mortgage. 

| 


@ Write today for new illustrated booklet 23. 


NEW YORK REALESTATE 
| SECURITY CO. 


\] Assets over $17,000,000 
42 BROADWAY NEW YORK 








Paice | 
$1.v0 


, 107 Avenue Parmentier, 
and Seandinavian Countries 
* Hutte en Strasse 17-20, Berlin. 














TYPEWRITERS... 


M4 to } 6 MFRS. 

ri Rented, allowing Rent to Apply. 
Full 
d, Yo 
’ 86. Lake | 


Shipped Anywhere for F 
ass Marth 


Prices $15.00 Up [17 en 


TYPEWRITER EMPORIUM (Est. 1882 
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PORTLAND CEMENT MAKING is described 
in excellent articles contained in Scientific American 
Supplements 1433, 1465, 1466, 1510, 1511. Price 
10 cents each. For sale by Munn & Co., Inc., and 
all newsdealers. 





Visible Writers or otherwise | 
L. <- am. UNDERWOODS, OLIVERS, Etc. | 
PRICES 





Rent This Transit or 
Level for Nine Months 


—then it’s yours 
Engineers and Surveyors 


. Here is the most wonderful 
offer that has ever been made 
in high gra instruments. 
High prices and cash pay- 
ments are eliminated. For the 
first time y is possible for every 
surveyor and engineer to own 
his own Transit or Level, an 
to secure it on terms so easy 
that it is much cheaper to buy 
your own mstrument in this 
way m to rent one even 
occasionally. 
50 Years of Quality 
For more than fifty years 
Aloe’s surveying instruments 
have been recognized as a reli- 
able product. Engineers and 
surveyors of national 
reputation have given 
these instruments their 
unqualihed endorse- 
ment. They are soldto 
you with an absolute 
guarantee that 1s 
backed by a ten day 
free trial offer. 
FULL PARTICULARS 
and description of these 
high grade instruments, 
and details of our ex- 
traordirary selling plan, 
1 sent upon request 








THE TRANSIT 
is fully equipped with 9- 


inch achromatic _teles 

cope, three spirit ievels, 
vertical circle, horizontal 
limb, with double vernier. 
and reflector and 4 screw 
leveling heads. 





THE LEVEL 
has 18- ~~" seenente, erecting 


eye piece, k and pinion move- 
ment, S-inch 1 apirit level, ete 


A.S. ALOE CO., 527 Olive St., St. Louis, Mo. 


Manufacturers and Importers of 





SCIENTIFIC INSTRUMENTS AND SUPPLIES 





NEW BOOKS, ETC. 


| THe Price or INerriciency. By Frank 
Koester. New York: The Sturgis & 
__Walton Company, 1913. Price, $2 net. 


Mr. Koester’s book assumes rather a cocksure 
}attitude. Thus, statements such as that which 
occurs on page 12, to the effect that ‘“‘no Catholic 
}can become President of the United 
| Jew, no atheist, no Southerner 
| pher, however great,’ tinds its counterpart in 
similar assertions. We have a Southerner now in 
But apart from a tendency 


States, no 
and no philoso- 


| the presidential chair. 

to overstate his case, there can be no doubt that 
Mr 
vice in pointing out wherein we are nationally in- 
efficient 
A thorough knowledge of German conditions en- 


Koester has performed a really valuable ser- 
and wherein we may improve ourselves 


ables him to present many an instructive contrast 
with corresponding American conditions, natur- 
ally uuch to our own disadvantage. Mr. Koester 
is a uestructive rather than a constructive critic 
He is better at picking out flaws in our social or- 
ganism rather than at indicating how they may be 
eradicated. A very large part of the 





book is | 


quoted matter, but it comes from excellent sources 


and helps along his cause 


John O. Collins, 
meee. 3. © C, 


Tue Panama Guipe. By 
Mount Hope, Canal 
Press, 1912. 

This is an excellent guide book written pri- 
marily for the tourist, but also highly instructive 
to the general reader who is seeking information 
in a compact form on the Panama Canal and its 
construction. 


THe New HOovseEKEEPING. 


Efficiency | 


Studies in Home Management. By} 
Christine E. Frederick. Garden City | 
and New York: Doubleday, Page & 


Mrs. Frederick's book is a republication of a 
| series of articles that originally appeared in the 
| Ladies’ Home Journal In it we find a very 
| praiseworthy attempt to apply to housekeeping 
ithe efficiency principles of Mr. Harrington 

Emerson and Mr. Frederick W. Taylor. ‘The 


| Co., 1913. 
| 
| 


| thoroughly practical character of Mrs. Frederick's 


book, the intelligence which she displays in pre- 
venting wastes a d in saving time and motion, 
| make her advice extremely helpful even to the 
mest experienced housekeeper. Now that the 
requirements of th housekeeper are thus lucidly 
| set forth, it, behooves the architect to 
| by Mrs. 
}root of 


all efficiency, whether it relates 
| household or a manufa to y, is a well-designed 
|}plant. Thus far the architect has provided a 
| housekeeping plant which meets only the more 
obvious requirements—@as stoves, running water, 
| ice-boxes and pentrie:. What is now needd 
is a house designed according to efficiency prin- 
| ciples so far as its internal economy is concerned 
lin that work Mrs. Fr derick’s book will prove 


| of great help 
|La Mer. 


Li rairie 


to a 


Faseieule 21 to 25. 
Larousse, 1913. 

In these new installments of the excellent 
‘La Mer’ of Larousse we find popularly written 
| yet accurate articles on yachting, handling a 
sailing ship, navigation, harbors and ports, the 
| planning and administration of a port, maritime 
| canals, etc. As a piece of printing and illustra- 
| tion this book of Larousse’s may be 
as a model. 
Wirevess TEeLe- 


WIrrReELEss TELEGRAPHY, 
TELEPHONY 


MECHANICS, AND WIRELESS 


profit | 
Prederick's investigations; for at the| 





‘“S 
Paris: | 


regarded | 


tN PopuLtar Presentation. By A.|} 

Monier. With a Preface by Prof. E. 

Branly. D. Dunod and E. Pinet, 

Paris: 1913. 242 pp. Price, 2 franes 

50 centimes. 

Wireless telegraphy owes a great deal to} 
French scientific genius. We may easily forgive 
the auther his patriotic pride, which induces 


chief glory of the 
Perhaps 
to give 


him to claim for France the 
development of telegraphy 

an impartial judge inclined 
chief credit in this matt r to Maxwell and Hertz 


wireless 
would be 


The fact remains that the first practical detector | 


waves, the so-called coherer was 


Branly And the French are 


for wireless 
devised by 


justly | 


proud both of this and many other important | 


contributions which they have mace 
developing wireless telegraphy 
us is a most excellent popular presentation of 
the main facts relating to the theory and practice 
of wireless telegraphy Of particular 
are the chapters on tele-mechanics: that 
say, the operation of various mechanical devices 
from a distance by the aid of electric waves 


account of the wireless | 


toward 
The book before | 


interest | 
is to} 


Very valuable too is the 
station installed upon the Eiffel tower But | 
the book is full of excellent material There 


is a table of contents, but no index, a slight | 

defect which may be excused in the case of 80} 

small a work, particularly as the table of con- | 

tents is very complete 

Der BuivueneNpde Sev. Von Dr. Adolph 
Koelsch. Stuttgart: Kosmos Gesell-| 
schaft der Naturfreunde, 1913. 


| 
This is a well-written popular account of fresh- | 


water flora. It is another desirable addition to 
the excelent inexpensive and popularly 


monographs issued by the Kosmos Society. 


Women as Wortpv BuiLpers. 
Modern Feminism. By 
Chicago: Forbes & Co., 


Floyd 


1913. 12mo.; 


| 104 pp. Price, 75 cents 
| In spite of the author's protestations of sin- 
cerity, the motives and meanings he ascribes 


to the feminist movement are fantastic and 
overdrawn This. however, does not prevent 


| nis narrative from being authentic and intense 





worded | 
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Studies in| 
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THE DELAWARE & HUDSON LINES | 
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your 
stationer 


~All pens may 


> aus alike, but ex- 
4¥/ pert inspection and 


fs 
SS wear show the real 
qualities. Fsterbrook pens 
5 ( stand the test of constant use 
\' 


Their reputation extends over half a 
century. A tyle for every writer 


\ “ 4 hewek 


Senstanile i. Mfg. Co. 
95 John St., 


orks 
Camden, N. J 
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the Dress of 
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Boston 
Garter 


Holds eg te Sock 
Smooth as Your Skin 
That's what counts with you. Next 
you want snug comfort, and finally, 
the service that only the best 
materials and making can give. 


Lisle, 25c. Everywhere Sik, 50c. 
GEORGE FROST CO., Maxerns, BOSTON 


CRUDE ASBESTOS 


DIRECT FROM MINES 
PREP ARED R. H. MARTIN 


Ann Fibre | orice, st. PAUL BUILDING 
ar Seaeeeinnane Oe 220 Broadway, New York 
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ELECTRIC "2°28: 
SPECIAL Grinders _ 
MACHINES Polishers 

ROTH BROS. & CO 


198 Loomis Street, 





Chicago, Ills, 











‘Lake George is Thirty- = 
Two Miles Long 


Its wooded, lovely shores are known 
throughout America for their delights 
The Lake George region is made accessible 


by means of the convenient and comfortable 


Delaware & Hudson Kyl 


Accommodations here offer the 
widest range of choice imaginable. 
There are hotels, bungalows, cot- 


tages, camps, country houses. 
to meet all individual inclinations 


Rates var; 


**A Summer Paradise’’—an illustrated 384- 
page book— will tell yeu everything 
want to know regarding a vacation 
gratuitously upon receipt of 6 cts, postage. 


you 
Sent 


A, A. HEARD. G. P A. Albany. N ¥ 
N Y City paformanon Bureau, 1354 Bway 

















T was a great 

event when Bro- 

ther John came 

back from Col- 
lege with those won- 
derful Turkish-blend 
cigarettes! Will you 
ever forget the de- 
a taste of that 
first FATIMA. 


Pure, wholesome, 
good —the biggest 
selling cigarette in 
America. 
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